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PLANS 

BuiJd This 
Shady Retreat 
In A Weekend 
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MAN'S QUEST 
FOR SPEED 

Breaking Records On Land, Sea 
And In The Air 



WOODWORKING 

A Classic Wagon, 

5 Handy Tables, 

Plus More Plans! 

BRITISH 
SPORTS 

CARS m 

Alive 

And , i ^ $ /- 

Well 



700 MPH PLUS) 

Thrust 1 Jet Car 
Designed To Pierce 
The Sound BarrJer 
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The New 
Ford Escort. 

It’s more comfortable. 
Accelerates quicker. 
Starts better. 
Uses less gas. 
Turns more precisely. 
Runs quieter. 
Looks different. 

And 

remains, dependably, 

an Escort. 



Ford Escort has Iwen tilt? best-selling car in die 
world for die Iasi three years ' But instead of 
rest ing on our laurels, we've made the new 
Ford Escort 30 ways better. 

Its sleek new front design speaks for itself But you'll 
have to drive the new Ford Escort to experience the 
preciseness of its steering and die quicker 
acceleration provided by a new 1,9 liter engine, A 
quieter, bet ter- starting, more powerful engine iliat 
delivers even Isetter fuel economy than last year: 

36 estimated highway and [22] estimated MPG.** 

New lumbar supjxin seats and new trim 
fabrics make the new Escort's interior more 
comfortable and inviting. 

We'd also like to assure you that, in many ways. 
Ford Escort remains unchanged. It still has 
front-wheel drive, four-wheel independent 
suspension and the same devotion to dun that 
bel[X'J make it world famous, 

Best-bull t American cans. 

"Quality is job I." A 19 Hh survey established that 
Ford makes die best-built American ears, This is 
based on an average of problems reported by 
owners in the prior 6 months tin 1981-1983 models 
designed and built in the US. 

lifetime Service Guarantee. 

As part < >f Ford Motor Company s commitment 
to your total satisfaction, participating Ford 3 tellers 
stand behind their work, in w riting, with a 
free Lifetime Service Guarantee. Sec your 
participating Ford Dealer for details 
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Cci il toother HulKIc up 







“Fifty situps. 
Twenty pushups. 
Ten laps. 

Shave. 

Shower. 
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Purcell Mountains. 

A rugged place for 
a smooth whisky to start. 
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western CANADA-The hardest part of the 
climbing is just getting enough air. I gulped it in. 
fey. Thin. And then we stopped, and looking 
around took ray breath away all over again. 

Later, thawing out by the fire, we knew we'd 
been someplace we could never forget. 

Over Windsor Canadian, we talked about It 
all night long. That’s some smooth whisky. 

Its made from water that runs down from 
the glaciers. They use the local rye. And that 
high, clean air must have something to do 
with the way Windsor Canadian ages. 

Rugged country. Smooth whisky Both 
unforgettable. 

WINDSOR 

CANADA’S SMOOTHEST WHISKY 
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I n 19BO r we reported 
on an attempt to 
take a souped-up hy- 
droplane tg half the 
speed of sound (Mach 
.5) on. the waters of 
Lake Tahoe. The at- 
tempt ended tragically 
and seemingly ended 
the race for Mach .5 on 
water — about 380 

mph. But now a new 
attempt is in the works. 

Plans are being made Graphics Director Bryan cannlff, Oldham and Wooldridge 
to drive a jet-ssngined ready t& hit tf» water in Fiackfa, Florida. 

car faster than the 

speed of sound on land. And the aerospace industry Is working on a plane 
with an advertised top speed of Mach 7. At a more pedestrian level, several 
efforts are being mounted to ride a bicycle more than 65 mph. Yes, there 
are still many exciting speed barriers challenging man and they're all 
documented in this month's cover story (Breaking Tho Speed Barriers, 
page 71). . . , There's a first in this month s PM You're probably familiar 
with our car, audio and video component, photography and even tool 
comparison tests. This is the first time wo ve compared boats in actual 
head-to-head. In -the- water tests {Small Boat Shootout, page 80). To 
perform the testing. Executive Editor Joe Oldham enlisted the aid of 
veteran boating writer John Wooldridge, the entire Mercury Marine test 
facility in Placida, Fla., four boats, four boat engines r five boat handlers, 
two models, two photographers and one art director. We think you'll Find 
the results interesting . . According to science editor and confirmed speed 
freak Dennis Eskow, nothing is more exciting than Daytona during Speed 
Week. Especially when the top brains in auto racing assemble around a 
high-tech race car. This year, one of the top brains was a computer called 
OSCAR Built by Buick Engineering, this mobile computer system mea- 
sures 100 inputs a minute via a 
battery of sensors installed on any 
car. George Claypole, Buick engi- 
neer and OSCARs father, took Es- 
kow for a tour of the rig and for a 
ride in a car loaded with OSCAR'S 
sensors and memory. The results 
are in Technology Update begin- 
ning on page 133- . - . Straight from 
the horse's mouth, James Beggs, 
NASA's chief administrator, yjves 
you an in-depth look at two new 
spaceships on the drawing boards 
and several missions planned for 
the next few years (NASA's Next 
Spaceships, page 84). You can t get 
much more authoritative than that. 
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Eikdw and CPaypole check out 05 C/M? 5 
nerve endings before tack Ting Daytona. 
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No. 1 power in V-8’s. 
Ford Pickups 



For ’85 Ford offers not 
only a wide choice of V~8 T s but 
the most powerful V-8 s of 
any pickup truck maker! 



bigger, harder hauls; up 
lo 5,740 lbs. worth! Hus 
the ability to tew trailer 
loads as big as 12,500 lb. 
when properly equipped. 

Great choice of comfort! 






And, what a great 
selection of four high 
torque engines to choose 
from: 

* The 5.0LV-8, most 
powerful in its class, 
with new electronic fuel 
injection. 

* 5.8L High Output V-8* 
with 4-barrel carb that 
gives you more 
horsepower 
than Chevy's 
midsize V-8. 

» 7.5L engine, 
with 245 horse- 
powerf* the biggest, 
most powerful V-8 in 
any pickup. 



* And, the 6.9L diesel V-8, 
the most powerful die- 
sel in any pickup. 

It adds up to more 
V-8 power for you, more 
muscle on and off the 
highway more get-up- 
and-go wherever you 
drive. For SS, America's 
best-selling full-size 

pickupt powers its 
way to the top 
with V-8 power 
to spare- and 
you’re in the 
driver’s seat! 

Peak payloads, tool 
Ford packs the pay- 
load you need for today's 



And, no one tops 
Ford in offering you so 
many pickups to pick 



from: from roomy Regular 
Cab models to the exclu- 
sive SupeiCab with 
folding rear “*♦ nn, ' ftn . 
or 4-door 
now with single or 
rear wheels. 




Built Ford Tough. 

These big Fords all 
come with 2- wheel drive, 
as 4x4's with unique 
independent front sus- 
pension, or Mono-Beam 
front suspension for those 
extra heavy duty jobs. 

And these tough Fords 
come with galvanized 
double -wall box in back. 

Best-Built 
American tracks. 

At Ford, Quality 
is Job 1. A 1984 survey 
established that Ford 
makes the best-built 
American trucks. This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1983 
models designed and 
built in the US, 

Lifetime Service 
Guarantee. 

As port of Ford Motor 
Company's commitment 
to your total satisfaction, 
participating Ford Dealers 
stand behind their work, 
in writing, with a Lifetime 
Service Guarantee. Wo other 
car companies' dealers, for- 
eign or domestic, offer this 
kind of security. Nobody 
See your participating 
Ford Dealer for details, 

* Nni nvflibbte in CoEHonrila or with manual 
Imran Ission. 

# Tpwpr based on SAE Standard 

J1M& feted herfsepowftc lower iti 

h Bas«d on final L984 calendar y tar 
Fnaniifadrunflns' njpnr (cd retjul delrrorics 



FORD PICKUP . 

AMERICAS TRUCK r£g| 





LETTERS 
TO THE EDITOR 



Tale of two- wheelers 







En your Editor's Notes column for De- 
cember 'BA [page 8). you said that 
Daimler made* Lhe first power driven 
motorcycle? in 3 885. This overlooks the; 
steam powered motorcycle that was 
built around IHU9 by Silvester H. Roper 
of Roxbury. Mass. It was called the 
Eloper Steam Velocipede and is now in 



the Smithson ran Institution in Washing- 
ton D.C. (photo, below). Roper used to 
exhibit lc at fairs, advertising that it was 
"’faster than a horse. 11 

En tiny case, the Daimler creation, 
with its outrigger '’training whorls" for 
stability, was really ,1 four-wheeler and 
could not ho nailed a true motorcydn. It 
was actual 
for Daimler's 
menls with internal 
combustion engines 
tor cars. 

The first gasoline- 

4 powered two -wheeler 
§ to bn made in quantity 
£ and sold to the public 
£ was the H ild n brand a- 
S. WolfrnuUer. produced 
| in France acid Germa- 

5 ny from 18^4 to 1898. 

Al l AN F JOHNSON 
I GEORGETOWN QNT- 



Roper i Steam Verne ipede circa IS**: "Farter Than a hone. 



Thank you for inking 
the trouble Jo set the 
record straight. 



Four centuries later . . . 

Your article Great Mows Of History 
fpage l GO. Mar ’85} was vt j ry inter eni- 
trig, especially die illustration showing 
the raising of a 400-Eon obelisk in 16ili- 
conlury Kerne. Something didn't Itjuk 
guile right then it hit me. The hoisting 
rapes are wrapped around Ihe capstans 
the wrong way. Clockwise as shown, 
the capstans would let the obelisk 
down, not pull it up. rcl tU uERroNsuN 
LEWISTON IDAHO 

Good catch. Ironically* our illustration 
was based directly on Dejnenfoo Fon- 
tana's original 16th-century drawing 
Showing how i he hoisting jot would bo 
done. Apparently, it r $ taken four centu- 
ries for someone to notice the error. I'Ve 
should have spotted if. 

Wrong-way tenon 

Your article W 14/oys To Join legs To 
Pails fpage 114. Mar. J 85) was excel- 
lent. but you goofed in one place. You 
showed a wedge-lucked tenon with tile 
wedge parallel to the grain in the sur- 
rounding wood. Thin way. the wedge 



could splii the wood, h should be cross- 
wise to the grain. Right? i? n smith 

MIAMI FI A 

Right. The tenon was inadvertently 
turned the wrong way just before the 
picture wan taken. Gur apologies 

Those were the days 

Many years ago. abOUl 50. I can re- 
meniber buying used copies of I'M for a 
nickel. l devoured them just bis E do your 
current issues now. Onouf [he features 
I like best is M's Time Machine. It 
takes me hack to the grout old issues I 
used to read as a boy. rai m n hoss 

D5WECG l|J_ 



Oil burner update 

In your article Turn? Up Your Oil Burner 
For Wftnfer {page 5 b, Qr:i. R4), you said: 
Th ie procedures outlined hero should 
be performed onto every two years;' 
Would you drive for two years without 
lubrication, oil change, now oil filter? 
This is one of many inaccuracies. 



Warm-air furnaces for the past couple 
of yours have hod cerate li chambers 
Scraping or vacuuming would destroy 
them. Replacing the oil pump without 
testing because it is 15 years old is 
ludicrous. Blowing out oil lines without 
knowledge of check valves foot val ves 
and filters could he dangerous. 

We feel Popular Mechanics has done 
a great disservice to burner and furnace 
manufacturers, the members of 
NACHSM and your readers I'm sure 
you received other correspondence 

LH ARIES £ HAKTHAM. PRESIDENT 
NATIONAL ASSOCIATION Of 
Oil HEAT SERVICE MANAGERS 
ELMWOOD PAFUt. NJ 

Yes, we did receive a Jpi of mail 
regarding this story. The questions 
raised were the result of our failing to 
make it clear that some of the suggest- 
ed maintenance work pertained to a 
specific i ype of GE furnace. The bulk of 
xho article* however* dealt with routine 
procedures, such as removing rust and 
corrosion * that apply to any furnace* 
Discarding a 15-year-old oil pump* 
while perhaps not necessary* is good 
insurance against having it go bad just 
when you need it most. 



New jointer tricks 

I've been using a jointer far half a 
century and thought I knew everything 
there was to know oboui it. That was 
before I read your article PM s Guide To 
Using The Jointer (page 1 00. Feb '85}. 
I learned some useftil tricks. My com pi i- 
mentis to you. HOUGHTON sawyer m 
HONOLULU HAWAII 



Frostbite vs. hypothermia 

Your .irritle Aft'tv Gear Far Cold Wvaih- 
er Camping (page 98 Feb. *85) was 
very Interesting, but there was one 
error You said hypothermia is "a con- 
dition where exposed body parts actu- 
ally begin lo freeze as a result of 
subnormal body tempera! ores/' 

What this describes is frostbite, the 
freezing of unprotected extremities 
Hypothermia is Tie lowering erf body 
Core temperature to the point of caus- 
ing shock and, if untreated, death 

SI340N PEACOCK 

0AKV11 I.F. ONT 
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NEW MONROE IOAD-HANDUR: 

IT WON'T LET YOU DOWN, 
WHEN YOU LOAD OP. 



Now you can carry exLra loads* 
with a feeling of safely and comfort. 
New Monroe Load-Handler variable 
rate coil springs are designed to 
reduoe body sag. bottoming out and 
side sway caused by loads, 

Monroe Load-Handler coil springs 
are greal if you pull a Irailer, boat, or 
camper. Or just carry extra loads* 
in your car. They're also ideal for 
pickups and vans. 

They feature an advanced design 
with increased distance between the 
convolutions of the spring, So, as the 
load pushes down, Monroe Load- 
Handler automatically pushes back, 
increasing the rate of support This 



helps prevent loss of alignment, 
improper handling and poor steer- 
ing response when carrying loads. 

And whether your vehicle is 
loaded or unloaded, you'll gel the 
same comlodable, stable ride you've 
come to expect from Monroe. 

So install a set of Monroe Load- 
Handler variable rate coil springs on 
your vehicle. They won't let you 
down when you load up. 



■iLOfld C*rr«m flfcdflrly is InTillNSd by Itfcfc vehtcfis 5^Wrft$ton 
rintl SifesS- SttOwmij manual 
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CAPACITOR 

CIRCUITRY 



VALVE 

COVEN 



£OMBUS?JOW 

CHAMBER 



SPARKPLUG AfVP TON 



Saab's new spark 



The model lineup at 
Sash moved up a 
notch--.t two -door 
notch. The 90QS 
noichback joins the 
four door sedan and 
three door hatchback 
The two ^door 
as (ho other modeis r except for scats 
which are Thu sport Eype used in Saab 
Turbo models 

The intriguing development at Saab, 
however, ts a now ignition system that 
doos away wiih distributor and high- 
voltage leads. In the Saab Direct igni- 
tion system (SUE), each sparkplug has 
its own integral coil which is connected 
to a capacitor housed in the valve cover 
(see illustration at righil 3DI is a capac- 
itive system (as opposed to the induc- 
tive systems ustsd for the last 100 
years) dial’s ingeniously simple: 12 
h-nm the battery is stepped up to 
the capacitor and Ixxisled to 
40.000 volts by (he small, high- power 
coil at each plug Spark duration is 
short but precise liming makes the 
system work Saab will Lest the system 
before considering it lor production 
cars. Quo test bed will bo a now Formu 
ia 111 engine lor racing this season. 



Two-door notchh 3 ck 
Is new to the Saab line. 



12 vC.Hr LEAPS. 



Gimme four! 

ThroltlE'-happy ume is here again No 
more ice and snow or- -what can be 
oven worse — sand pul down by winter 
highway crews. EM. careful, there are 
always road hazards of one type or 
another out there; wet blacktop, oil 
slicks, loose gravel — tmetidh challeng- 
ers all Those conditions art 1 nasty with 
roar- wheel drive, tricky with fWd. but 
can almost be taken an stride with all- 




Pord Sierra XR now has four-wheel Cfrpve a 
and U.S. version, the Merkur. gets It soon. 



wheel drive Four-wheel drive for pas- 
senger cars is catching on fast, and it's 
the hottest thing since four on the floor, 
Ford's European Sierra now has a 4x4 
system, which moans that its sister 
ship, our Merkur will soon have it, ion 
And. there s no outrunning the local 
authorities in South Hampton. N.IL: 
Their police car is a 4wd Audi 40003 







T pyota 4*2 Xt racab SR5 Is turbocharged. 



Toyota’s first turbocharged gas eng ii 
to be sold here is mounted in its 4 
Xlracab SR 5 pickup. The turbo boo 
hpuFihe 2 4 -liter, fttcl-injnctcd enqi 
10 135 at 4. 300 rpm. That’s □ 16.4 
percent increase in hp and a 233 
percent increase in torque. Xtracab 
models, weVe found, give dial little 
extra space that can make a big differ- 
ence in mini pickup utility. 

For some drivers it’s not enough 
space. 3f you're one of them, you'd 
better go to Custom Fab Mfg. Inc. 



Stretch pickups are from Custom Fab Mfg. 



Toyota turbo truck 



(Hemet, Calif) where stretch pickups 
are the brain child of Bill hohrbacher. 
lie takes minis- -Toyota*, Fords, 
Cbevys. Mitsuhisbis. Dodges, Ftyrn- 
OUth.s — cuts them in half and splices in 
a new section, A bench seat or 
buckets rind roll cage go in the 
added 32 Inches, Turning radius is 
somewhat wider with tile addition, 
that's alright, 'cause Rohrbachers 
Custom Cabs are something else! 






Audi Ouattro Is used for high-traction pur 
suit by the South Hampton. M.H. police. 



Quattro. With most four -wheel -drive 
cars,, including the Quail ro the power 
split is 50 percent to the front axle and 
SO percent to the rear. But it doesn't 
have to be divided that way 

The Sierra split is 34 percent to the 
front and 86 to the rear — a rear-d rive- 
car bias that's the choice of most com- 
petition rally drivers. Audi, however, 
slicks with the SO/bU split as best for 
everyday drivers. 

This summer wo'li have an an depth 
look at 4wd systems in a special feature 
Four- Wheeling Into Th& Future. H*S 
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Steeling that responds quickly and relia- 
bly to driver input is one of the most 
important tasks a fine corn perform for your 
While no fine can claim the ultimate in 
my performance characteristic, the 
BFGoodrich Euro Radial T:A r was designed 
for a remarkable balance of both transient 
state sleering response. The 
resuit is steering that is quick- -but not to o 
quidc-and that responds as expected fo 
steering wheel inputs. 

The same basic computer-aided tech- 
nolagy used in budding (be £u jo ftidiaJ T/A 
fin 60 and 70 aspect ratios) was applied fo (be 
entire family of BFGoodrich TfA " Radials. 

The result is a complete line of 
high-performance car and truck tires in 
many sizes, designed for a wide var iety of 
performance needs and driving styles . 
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BFGOODRICH 

RADIAL T/A 

A. Quick and predictable steering 
response pfus high-speed handling 
result from special belt configuration , 
Tire is aJsa reversible for your choice 
of raised white letter or black sidewall 
styling. 

B. Excellent cornering, handling; and dry 
traction derive from a race-proven 
tread design. 

C, Remarkable tread life in an H speed- 
rated tire (up fo 130 mph) is due to 
special dual compound tread. 

D. Reduced hydroplaning and exceJient 
we( frac( ion are assisted by open 
tread design with transverse faterai 
grooves and notched blocks. 

The BFGoodrich Euro Radial TA ‘ was 
designed i a optimize the speed and pre- 
dictabiiify of your car's steering response. 
SidewaiJ and belt stiffness plus large (read 
block elements (hai resist squirming 
enhance the direct road feel of modern 
steering systems. 
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Wind compass 

Sail closer to the wind and get more 
soil efficiency and boat speed with the 
Wind Compass, a wind -angle readout 
unit that works in the iiEjhiesi air, It 
mounts on the mast 67* feet from the 
base, close to the center of effort of 
the sails One 67*- inch dial mounts to 
port and another to starboard. 

Wind Compass is available for 
about $450 from Ahmer Marine. 3330 
Com merira l Ave_, Northbrook. Ill 
60082; call (312) 664-1730. 



Wind Compass mounts 6V; feet up on the mast. 



The Voyatjeur tan accommodate IS to 20 people plm gear but f 0 fit more comfortably. 



Up the creek with 10 paddles 

H ave a large family? Maybe you" re 
the scoutmaster of a small troop. 
There's enough room for everyone in 
the Voyageur, a reproduction of an 
18th century, 36-foot Montreal canoe. 
It'll hold 18 to 20 persons plus gear, 
and carry up lo three tons. 

In place of the traditional birch bark 
construction, the Voyageur relics on a 
hull made oE fiberglass reinforced 



plastic and a high-density foam core. 
Other features include cockered 
stem 5 and a keelless, fully cockered 
bottom with good tumble home. 

The canoe tips the scales at 5U0 
pounds and will tip your wallet to the 
tune of S3. 4 50 For more information, 
you should contact the manufacturer 
7oyageur Canoe Co., by writing to 3 
King St.. Millbrook. Ontario LQA ICQ 
or calling (705} 932-21 31. WM 
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Mopeds come back 



If you haven’t seen a moped for n While, 
you might be In fora surprise when you 
stop in at a dealer. The new breed of 
moped looks almost like a small motor- 
cycle. No more wimp look that was 
common in the ‘70s The new look is 
called the crosslink design and it defi 
nitely beefs up the moped image. 

Unfortunately, rinding a dealer won't 
ho that easy The hundreds of moped 
importers who prospered, in the? "70s 
and early '80s have shrunken in num 
bur to less than a dozen. Dealers sur- 
vive by selling bicycles and motor 
scooters as welt as mopeds Many of 
the famous company names have dis- 
appeared from the mark™ — Renetli 
Peugeot. Motobecane Hut several com- 
panies remain — Ehjch, Garelii. General. 
Trac and Derbi. Among them. Puch and 



Garelii are at the top of the list, both in 
quality and in service 

Puch's crosstank entry, the Cobra, 
succeeds the earlier Magnum scries 
and features a high-torque engine with 
a new triple-clutch design. Perfor- 
mance backs up the new brawnier 
image. 'The Cobra rides on slightly 
skinnier tires (2.25 in.) but on larger 
diameter wheels (17 in ) than the Gar 
i, 4 1 1 In addition to making the Cobra 
look haity, the cra&itank design also 
Increases fuel capacity to two gallons 



New breed ^ moped? 
loepfts like smalt 
motorcycles. Speed 
Is Jimmied by small 
stie bf engines 
and state laws. 



for a longer range, 
Garelii has up- 
grades tss lino with 
sleek i msstnnk mod- 
els boasting larger 
breaks with e ^panel- 
ing drums The Mqn- 
wa GT luts 2. 50 ^ 36 
Id w- profile tires plus 
a new, lightweight 
engine with a aluminum cylinder and 
head for improved cooling The Super 
Sport XL. comes with mag wheels and 
either a single or two-speed automatic 
Swing amis and dual shocks ere stan- 
dard in the rear wit ft telescopic coil 
springs up from 

Both Puch and Garelii mopeds are 
backed by a good, if not large, dealer 
network for servicing and maintenance, 
something ihai can't he said For other 
brands of mopeds still being sold 

— Frank Coggins 
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Thousands of GMC 
customers are returning new 
trucks to their dealers... 



and we couldn’t be happier. 



eOMM^ENTS C»1CS S 

1 LUOMiw (he most complete 

customer satisfaction program available on 
a truck today, A satisfying program, Indeed, 
It starts with a thorough new-vehicle 
Inspection and full fuel tank, so you’ re ready 
to roll the day you take 
delivery. At 1 ,000 miles 
and 3,000 miles, you're 






GM 





invited to return your truck to your dealer for 
further complimentary inspections. The 
3, 000-mile inspection even includes an oil 
and oil filter change at no extra charge, 

Only GMC trucks offer you all the benefits 
of Commitment Plus, including your GMC 

dealer’s commitment to 
your complete satisfac- 
Another reason why GMC 
is a truck you can live with. 
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Atruck you can live with. 








It’s a new BiackA Decker Sweepstakes. 

Ift a chance to win *10y000 to explore the coentry 
of your heritage! And it’s for Liberty! 




Black & Decker is supplying the 
tools and accessories to restore the 
Statue of Liberty— the symbol of 
freedom that has welcomed gener- 
ations to the land of opportunity. 
Now to cdebrate our part in this 
monumental event, we're bring- 
ing America the Black &. Decker 
IT'S A FREE CO UNTR Y 
Sweepstakes— with over 1,000 
exci ting prizes. You'll e ven be entered 
automatically every time you buy a 
Black & Decker drill, circular saw, 
muter, or Workmate* work center 
before July 4, 1085. And for each of 
these tools or accessories you buy, 
well mail you a certificate showing 
that we contributed $5 in your name 
to the Statue of Liberty- Ellis Island 
Foundation- It’s all for Liberty, 
our labor of love. 

You’ll win 810,000 for a trip to 
tYance, Greece, Italy. Whatever the 
country of your heritage. Have the 
excitement of exploring the city, 
town, or village of your family's 
origin— wherever it is in the world. 
Live in style while you’re there, too, 

DJteiyjl&L 

We’ll fly you to New York City for 
a spectacular July 4, 1986* celebra- 
tion. The relighting of Liberty's 
torch. The parade of Ibll Ships. 

A gigantic fireworks display. Anti 
31,000 fun money. 



[IM»I 



The perfect tool for restoring 
the things you cherish. The 
Deluxe Radial Aim Saw built 
by Black & Decker, complete 
with shaping, routing, sanding, 
and planing accessories. 

A $1,000 value. 



A pair of rugged leather work 
gloves, the same as those worn by 
the professionals working on the 
Statue of Liberty. 

*Gt anytime between Oct. L 19&G 
and Julv 4, L3BG. without 
the wlernltltiA' Or if you cun'! 
gn anytime, well give you the 
caeh equivalent. 



Don't wait Enter now. Enter often 
to win your once-in-a-lifetimc chance to 
explore the land of your heritage* Just 
pick up your entry at any participating 
Black & Decker outlet, No purchase 

necessary. Void where prohibited 
by law. All entries must be received 
no later than July 31, 1985. Bay the 
Black Decker took and accessories 
you too, and help restore Liberty. 

" ¥ Ot smd a self addressed stamped envelope 
te Black & Deck® IT'S A FREE COUNTRY 
SwwpttakCHr P-O. Eira ftTFi-L. Elderly. MD 
SiftGti. State Hjf Washington rr^idenb; not 
required if? include envelope postal- Umil 
one entry per request. Request for entry 
blank must be received fay July 1. 1&S5. 
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Waterlogged refrigerator 



My Coldspoi refrigerator, modoi No, 
106- 7667443. keeps filling with water 
under the crisper drawer. The water 
dribbles down the rear wail of the 
refrigerator and collects on the iTofiem, 
or leaks out onto the kitchen floor. 
can 1 do to correct this? — D.R. DeHoven, 
Now Iberia. La, 

Very likely the drain plug filling or 
the mrjuLh of the drain lube is clogged 
with food part ides or algae. This blocks 
defrost water from passing Freeh/ 
through ihe drain lube to ihe evapura- 
Lor pan at the honom of rhn i reFrigu ra- 
ter. 1 1 is a recurring problem, not only 
with Co Ids pot bui other I.] rands of 
refrigerators as Well. Fortunately 
there's easy sol u tint i 

First unplug ihe refrigerator Open 
the refrigerator dour and remove the 
two control knobs from the ounirol 
panel al the top rear of the compart- 
ment Next, remove the plastic Light 
lens by pushing in on ihe upper center 
of the lens until the center Tab clears the 
lower edge of the control panel: then 
pult the Lens downward and oul 

Remove the two 'A m, Rhil lips- head 
screws on the control pci riel Thai hold 
the panel to the rear wall Then remove 
the control panel.. Locate ihe while 
plastic drain tup in the renter oF the 
rear wall and pull it Forward <md out of 
ihe refrigerator Clear any debris in the 
cup and rinse it with hut Tap water 

Mix a sohiiuin ot one cup hot water 
with one tablespoon rsf baking soda 
Then, use a bast inn syringe to squirt 



Faulty oven timer motor 

! have a General Electric range, model 
No. JD13Y1GR wrih a faulty oven timer 
motor, and my General Electric dealer 
can't sell me a replacement motor. I 
contacted the International Service 
Center in Dayton, Ohio , which you 
suggested lo a reader in your July ' 84 
Appliance Clinic, but thoy deal moi-tly 
in Frigidaire timers. Do you know 
where 1 might he able to got help? — 
Hamid F. Leister, Chambersburg , Fa. 

The lamer motor For your clock as- 
sembly is no longer avail able as a 
separate pari. However, you can obtain 
a rebuilt clock and timer assembly. 

Unplug M~ie!- rang a and remove the 
dock and timer assembly Labgl all the 
wires as you disconnect ibem P using a 



this soltilion into Ihe drain plug fitting 
and into Lho opening that leads to the 
drain tube. This should clean out any 
residue Then lias buili up m the drain 
lube nr openings. 

Replace the drain cup and reassem- 
ble ihe control console anti light lens. 
Plug Ihe refrigerator hack into its power 
source. The procedure should correct 
the problem, but you may have to 
repeat the routine every Few years. 




□e-Frost water paues Through drain lube to 
evaporator pan. Occasional cleaning pfe» 
verm water leaking into refrigerator. 



small piece of masking <ajn. j folded 
around each wire to leave a tab. On the 
tabs. write the contact numbers oF the 
timer itssembly from which each wire 
was removed. The Ribs will aid you 
when reconnecting the wine's 

Once the assenibly is removed, sunrl 
it loGfintii'Lil Electric Service Co , Mom 
son r III. 61270, ALLeniion Exchange 
Dept In Lhe package, be sure id enclose 
ri note siating if tat you wish to purchase 
.,i n exchange Minor assembly, [ian No. 
WR19X1QR 

The cost of the exchange timer will 
be approximately $3b. and it is guaran- 
teed for two years The company will 
send back an exchange timer wirhin 24 
hours of receiving vour package, along 
with a bill For the exchange 



Easy Spin parts 

Since you often are able lo list sources 
of repair parts fur appliances, perhaps 
you can wfl me where l can find parts 
For an Easy Spin washer and dryer. — 
Frank E. Devery H Sacrumemo r CaliF- 

AFter checking several sources, I Lo- 
cated an appliance pans company in 
l^Tinayl vania which has a large inven- 
tory nf replacement pans for Easy 
washers and dryers. 

Write to Koss Appliance Service Co. 
Inc.. Route 309 MorugomeryviHe. Fa 
IB93G. In your letter give the model 
number of your appliance, and the 
[tame arid number of part or parts you 
need. 

If you have dfftkuhy identifying the 
pan. send them your modd number ol 
your appliance and explain ynur pron 
Lem They will send you n copy of the* 
pages in the repair parte manual that 
show pictures and part r nun In ns You 
can then pick nui the parts you need 
and send this information buck in ihr 
company 

Garage light out 

1 have a Sears automatic garage door 
opener, model 139.655000. serial No. 
E-31SQ8Q. About two months ago the 
automatic light stopped turning itself 
on when f actfw?£e ih# opener. Both 
light buibs ere OK. Hew can 1 repair 
this? — Y T. Hsu Napa. Calif 

The light delay assembly is probably 
causing your problem The electrical 
contact may be burned or the bimetal 
heater may be inoperative. The pari 
number for the light delay assembly is 
t A35; it costs hIxxit SR. and can bo 
purchased al any Soars store repair 
pans center 

To replace ihe light delay assembly, 
unplug ihe opener ' s power cord Then, 
remove The four screws holding the 
cover to ihe opener chassis The light 
delay assembly is located on a terminal 
board just above the large drive? pulley 
It’s held to ihe board wii h i hree screws 
Loosen ihe screws and slip the old 
assembly em.ii Insr.ill ihe now part, 
replace the cover and plug the lino cord 
back into its power source. This should 
correct lho problem. 1M 
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'86 Olds Toronado 






Toronado will iwEtch lo 
3 l rarwvme engine for the 
Hrct time In its history in "66 r 



Here is the final installment of the GM- 
30 trio— the 1086 f fids mobile Toron 
ado As previously shown hem? (DLP, 
page 50 Jan, '85), the GM-3U family of 
cars consists of the Olds Toronado. 
Cadillac Eldorado and Buick Hiviera All 



use MacITierson struts up front with 
coil springs. The key rear suspension 
component is a transverse fiberglass 
loaf spring, first introduced on the 
Chevrolet Corvette. Oldsmobile 
sources say a patented camber adjust 



men! feature will improve the accuracy 
of wheel alignment 

The GM - 30 s may share a similar 
body profile, hm the 'Bb Toronado has 
ihe most distinctive look of the three 
stablemates. 

Exterior styling is a significant depar- 
ture from the heavy angular model left 
bel land . 1 1 und reds of pou rids I i g hier a nd 
inches shorter than the ‘85 car. it once 
again features hidden headlights and a 
horizon la! bar grille reminiscent of ihe 
'66 Toronado. In the rear, a ftill- 
horizemal tail lamp runs beneath 
the decklid. 

Inside, a split bench seat in front will 
be standard. Buckets wife! be optional 
Expeci a silver-grey 2Gth Anniversary 
model early in the year 

Power for the Olds Toronado will 
come from a iransverse-maunied buick 
3.8-liler V6 with sequential fuel injec- 
tion (5FI). but no turbocharger. A four- 
speed automatic transmission will be 
standard. 



Lheijy #wiJ system a deigned Ed get adl mat 
Chrysler power to the road. Jt has a Dana 
rear end and T 1 tv and U-joLm$. 

alongside Goody oar's racing Ores. The 
new Eagle VH-S and GT-S will aim tor 
maximum grip and responsiveness on 
the road. Previous versions were com- 
promised more for tread life and lower 
rolling resistance 

A set of these sdeky 5 tires contribut- 
ed to the phenomena] handling of an 
Olds Cicm GT in 3 recent Popular 
Mechanics test t American Spann Sc- 
dans, page 80, Apr. '85). 

fFfwsp turn la pjgs SO) 



Chrysler hardware 

Turbocharging may be a performance 
solution falling from favor 

Witness the Chrysler 16- valve. 2.2- 
!iu:r Four, shown hern fit the 1 Chrysler 
Shelby J 3 nrformance Center. Chrysler 
performance maven Carroll Shelby re- 
cently addressed the Detroit Auto Writ- 
ers Group and s]X)ko tn glowing tones 






Chrysler s do-lc-yourse-lF 16-valvc cylinder 
head will provide TurbcMike power without 
the reliability problems of a turbocharger. 



about the efficiency ol multiple- valve 
heads over t u r bocha re i rtg 
In addition 10 extra- valve heads. 
Shelby's West Coast horsepower guys 
have done a lot of serious Lusting on 
four -wheel -drive systems for vehicles 
ranging from the I' -wagon mini- vat] to 
the Dodge GOOES sedan. The group has 
assembled a test Dodge Daytona fea- 
turing 4wd, advanced suspension and 
the dual overhead earn, 1 6- valve Four 
Most of thn work is a product o( parts 
bin Technology — i.e, adapting existing 
components to new uses. 

Must Chrysler perfbrmimct? develop- 
ments find their way to the public 
through Dirccl C Connection Cbrysfer's 
aftermarket performance parts market 
ing program. A new intercooler kit for 
Chrysler turbos is such ran example. 
Though it might be pretty hard to offer 
the 4wd system to the weekend me- 
chanic over the conn ter, wo expect the 
16-valve head to go pubHi through 
Direct Connection very soon, later. ft 
may show up on 2. 5 -I iter production 
engines, with or without a turbocharg- 
er, depending on the state of Detroit's 
latest horsepower race 

Good ‘n sticky 

A special S version of Goodyear's Eagle 
high-performance street Lire will be 
built in the Akron Technical Center. 
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UghfweigM 
Body Fillet 






Why Rust-Oleum is now in 
the auto care business. 



We’re in it for the money, The shine, incidentally, 

guys. But wove got something is fabulous, 
worth buying. WeVe found a Our new body fillers will 

\yay to m^a car outlast and outperform wjiat ^ 
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prevents 

A body filler that 
prevents rust > 

A whole line of au 
care products (including 1 
touch-up paintsj 
preventrus 
Without 

>u through chemi 
__ tSstay 101 , let us j ust 
say that these new Rust-Oleum 
products create an electro-chem- 
ical barrier on the surface of a car 
that prevents rust like no 
products in the world 

Our car wax will, indeed, 
prevent rust j| 

Whafe more the stuff that t 
makes Rust-Oleum car wax * 
prevent rust also makes it last 
longer through washings and 
lousy weather— so you don’t 
have to wax as often. 



* 4 using now. 

As for the touch-u fffWn ts— 
remember who they’re from. 

The same guys who make 
the rust fighting paint for your 
fen£e,your lawn furniture, 
our locomoti ve and, 

% yes, even your space 
v ^ shuttle. 

* Ot- These new pro- 
0 ducts aren’t in every 
^ store in the 
^ountry yet. So fire up 
* the old rust-mobile, 
looking. 

nearest store, call 
number 
800)323-0851 
Illinois, 1(800) 



,, I * 
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SI RUST-OLEUM 

Nobody fights rust like Rust-Oleum. 



HusJ Of Jim UJSA 



DETmorr listening post 

^ConfjntBecJ fem page 18 } 

Seat belts work! 

Alter a long and sometimes acrimoni- 
ous debate in tho Michigan legislature. 
Michigan finally passed. a mandatory 
seal belt law to take effect July t. 1986. 
The bill had been gestating in various 
forms for three 1 years. 'I feel like I've 
birthed an elephant. remarked r* vic- 
torious Michigan lawmaker 
Under the new law. a $1 Q fine will be 
imposed on drivers and front-scat pas 
servers who are caught withoui snai 
bells fastened. The law will only be 



enforced on occupants ol vehicles 
stopped for other reasons and no points 
may be assessed against a violator's 
license. After .Inn 1. 1986 the fine 
rises to $£5 r Cars built before Jan. 1. 
1 965 are exempt. 

It's believed Michigan's passage of 
mandatory seal belt legislation will 
generate a domino effect of similar 
actions in other states. At this writing. 
Michigan joins only three states — New 
Jersey. New York and Illinois — with 
seat belt laws According to the Ameri- 
can Seat Belt Council, however. 32 
slates Introduced seat belt legislation in 
January alone. 



NEW ORTHO- K OR 

SOIL INSECT 6 TERMITE KILLER. 





THE POWERFUL REPLACEMENT 
FOR CHLORDANEL 



ORTHO-KLOR Soil Insect & 

Tfermite Killer is a brand new con- V SSfc f 

cent rated liquid Insecticide from 
ORTHO that will kill all the insects that 
Chlordane was originally used to con- 
trol and is especially effective against 
tough- to -kill ants and termites. 

Since it contains the broad spectrum, pro- 
fessional Insecticide Du rs ban’ you can count 
on this new ORTHO-KLOR to control the major 
outdoor home pest invaders quickly and 
effectively 

ORTHO-KLOR 

Indoor & Outdoor Insect Killer I Ml 

is a mi Ider, general- pu rpose a . J 

Insecticide dust Lhat kills flmuji a 

pests inside and outside your URTHsI 

house. Use it to kill most ORTHtMOOR f 

nuisance pests including W D 

roaches, ants, spiders and 
fleas and many ot hers in and H ** * ''*■ 

around your home. 

New ORTI IO- KLORThe power- 
fu t replacement for Ch brdane 
that gives you so much more. 

Amid an: idt nN Fur idlctjl tr*J l J jc t’CLl I rr Label jcu kiclLrig pre^auElnns. Utw all rhrniM;ibv only 
* rflm-ItsL CnpynjJjh! C JfMU ChcvTnn Cbpmlral Company Alt H^hl* wvrd 



Chevron Chemical 
Company 



NEW 

OKTHO-KLOIV 



Ear to the ground 

Skylark 4-porte: Rusck says ils Sky- 
lark nameplate will Live Oil next year as 
an "&& four-door GM-20. The SS Sky- 
lark is an X body car. The two door 
version of the car will continue to be 
called a Sortiersel Regal The Olds 
Calais arid! Pontiac Grand Am may get 
Che four-door models as well 

Same car next year? Chevy General 
Manager Bob Burger lold mu at She 
Chicago Amo .Show that the Che vena 
now crowded Japanese imparis 
Spectrum and Sprint, will "st&y otxmnd 
from year to year. " ! fe says the* car is 
popular in the eastern U.5. and Canada, 
but. "West Coast dealers probably 
don’t care if they see another one. 1 ' 

Chrysler bits; A Maserati hiays 

anmipaied revenues in sales lo Chrys- 
ler over a six -year period could reach 
£500 million in related news. DeTo- 
rriaso Industries Eric, of Rod Bank. NJ 
yaid it reached agreement with High- 
land Park to design and build a fwithseai 
sports coupe. 

With the cancellation of the Volun- 
tary Restraint Agreement (VRA) limit- 
ing Japanese imports. Chrysler says it 
will ask for 200. 000 more imported cars 
ham us Japanese partner Mitsubishi 
Chrysler imported 87.500 Mitsui un- 
der the VRA. Part at the: added import 
lineup at Chrysler will be a 4w<i Coil 
1 station wagon, and an intercooler 
to boost the turbo Conquest (Mitsu 
Stanon) from 145 hp to 170 hp, Both 
are available now. 

Auto theft up: With a recent assault 
on my new Jeep CJ-7 fresh in mind, d 
U,S- Justice Dept study attributes the 
tenfold increase in onto theft ini he past 
10 years to professional Thieves — not to 
amateurs out for n joyride 

Chinese Cherokees: The China/A MC 
joint venture. Beijing Jeep Gorp . will 
build Jeep Cherokee s in China begin- 
ning this year. Assembled almost cn 
tirely from CKD (complete knocked 
down) kits, the vehicles will be sold in 
Chma and later offered for export. 

Short drives: Chrysler' s Dodgo/Ply- 
mouth Conquest is a Mitsubishi import 
worth a good look by serious perfor- 
mance-car buffs Il s fast, comfortable 
and i apable. if sometimes a bit dicey in 
hard turns 

The Chevrolet Cemaro l HOC Z will 
impress you Iris 90 percent of every- 
thing the Corvette is at about 50 per- 
cent of the price. Incredible handling 
and drag racer acceleration, in colors so 
hot they'll make you squint the 1ROC Z 
is a terrific sports car bargain. 

The Mercury Cougar XH< 7 combines 
aerodynamic styling with Mercury lux 
ury in a turbocharged package. An 
automatic four-gear transmission helps 
greatly in traffic, and is a fun handful 
when the turbocharged Four is un- 
leashed. HM 
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DID YOU KNOW YOU HAVE A SECOND MIND? 

TAP THE AWESOME POWER 
OF YOUR SUBCONSCIOUS THROUGH 
SUBLI MINAL STIMULATION 



You've read in Time, Omni, Psychology 
Today, the Wail Street Journal and else- 
where about the exciting success of 
subliminal techniques. Now, thanks 
to recent breakthroughs by leading 
psychologists, you can use these same 
innovative techniques to turn your life 
around. 



SUBLIMINAL TECHNIQUES ARE 
THE PROBLEM SOLVERS FOfi 
THE Ittfe AMD BEYOND. 



Maybe you want to improve your 
memory, increase your income, lose 
weight, build your self-confidence. 
These are just a few of the accomplish- 
ments within your reach. 

The subconscious mind is a mysterious 
thing. We f re finding out more about it 
every year, it's not I ke your conscious 
mind. Instead it soaks up impressions. 
You'll be amazed how fast the J, s uccess- 
mechanism” within you makes big 
changes in your life, 



YOUR SUBCONSCIOUS t$ YOUR ALLY. 

LET IT WORK MIRACLES FOR YOU 
AS n DOES FOR THOUSANDS TODAY. 

Until recently, scientists were unable 
to harness the powers of the hidden 
mind. For years we knew it controls 
our destiny. But the question was; 
"How can we tap its strength?” 
Through constant testing a break- 
through came. The credit goes to some 
of the top psycho legists in this country, 
Their untiring efforts have enabled 
people of ail ages, from all walks of life, 
to enjoy exciting self-improvement fast. 



EVERY TAPE YOU SELECT BRINGS YOU 
TWO DIFFERENT KINDS OF STIMULATION. 

On one side, subliminal stimulation, 
You hear waves breaking on theshore- 
line, Sul your subconscious hears more. 
There are subliminally embedded 
messages at work— literally hundreds. 
C ha nces are, you won’t be able to hea r 
them consciously. But your subcon- 
scious will. And, it will obey. Uslen while 
you work, read, play, relax, watch TV, or 
even while jogging or driving your car. 
The sounds of the waves create a 
pleasant background while alone or 
with others. A brief introduction on each 
tape lets you know the exact wording of 
the subliminal messages coming up. 

While you go aboul your activities, 
you’ll be fully awake and alert. Yet all 
the while your subconscious will be 
listening and heeding. 

You'll get all the benefits of subliminal 
stimulation— and more. On the other 
s i de of each ta pe is an aud ib le hyp n otic 



session. You'll hear suggestions, affirma- 
tions, in a very real sense "orders lo your 
Subconscious." Yet all you do is relax. 
Put forth no effort whatsoever, You're in 
full control. Both sides provide you with 
an experience like you've never had 
before, And the results are sensational, 
in fact, these techniques are widely used 
by professional there pisis and hospitals. 

Each Side inspires you and revitalizes 
you. So listen again and again. Very 
soon you'll see an exciting change in 
your life, That is why more and more 
aware people— people who want more 
out of life— are linding new happiness 
today. These Subliminal Stimulation™ 
Cassettes are the long-sought answer. 

WHAT AREAS OF IMPROVEMENT 

DO YOU NEED? THESE TAPES WILL 
SURPRISE YOU WnH DRAMATIC RESULTS. 

By stimulating your subconscious, 
you’ll leel more youthful and dynamic. 
You’ll gel more outol life— because you’ll 
be programming your subconscious 
lo bring out all your hidden abilities. 
In stead of being satisfied with what each 
day brings, you'll be able to achieve 
more and enjoy long-held ambitions. 

You'll capture opportunities so much 
more easily because your inner slrength , 
your subconscious, will be working 
for you, notagainslyou. You'll rid your- 
self of childhood-acquired hangups 
and misconceptions about yourself, 
i n thei rpiacewiiibeatruiynew you— a 
you you'll like so very much more. You'll 



gain more happiness, more fulfillment, 
and a better life than ever before! 



ORDER TODAY. READ ABOUT THIS 

SPECIAL MONEY-SAVING OFFER: 

Each Subliminal Stimulation™ 
Cassette sel Is for $1 4.95. But during 
this Special Introductory Offer to 

Popular Mechanics readers, the price 
is only $9,95, You save $5.00 on each 
and every selection. 

Out hare’s still more good news. 
You get one FREE for every three 
you order! Just fill out the No-Risk 
Express Order Form and rush it back 
today, along with yourcheck or money 
order. Or use your Visa or MasterCard. 
You're prelected by our FULL MONEY- 
BACK GUARANTEE: We call it our 
"double-length" guarantee because 
it's good lor 60 days, not 30. If you're 
not elated with the results the (apes 
bring, return them for a full, prompt 
refund— including the $2 shipping and 
handling. "iSbs XsJvausd loa-mna SvBlwns. I re 

Prompt shipment guaranteed. Mail 
your order today! Credit card users, 
order 

TOLL-FREE 
1-800-237-3800 
Extension 1148 

ADVANCED LEARNING SYSTEMS, INC. 

Corporal*- Offices 8 1 H-392-D$HO 

“DOUBLE-LENGTH 11 80-DAY 
FULL MONEY-BACK GUARANTEE 

plus Lifetime Warranty Against Defects 





NO-RISK EXPRESS ORDER FORM i 

Check vol* choices and mail lodcw. Regularly S1A95 each. Nov If you nany. only (9,95 each • 

FREE BONUS! CHOOSE ONE FREE FOR EVERY THREE YOU ORDER. j 

□A11Q2 MEMORY IMPROVEMENT 



□A11G4 PINPOINT CONCENTRATION 
□AT 303 DYNAMIC SELF-CONFIDENCE: 
Overcoming Shyness 
□At 202 WEIGHT LOSS 
□At 509 TIME MANAGEMENT 

Gel More Done Every Day 
□AUDI READ FASTER 
□At 214 ENJOYING EXERCISE 

Have Fun Getting In Shape 
□A131C STRESS RELIEF 
□A1 302 PROBLEM SOLVING: 

Creative Dreaming 
□ A14 1 1 MORE ENJOYMENT I N SEX 
□AM01 ATTRACT LOVt/Make COMott 

SUBTOTAL 



DA1 1 09 UNLIMITED MENTAL POWER ! 

DAI 3 to SELF-ESTEEM: 

Feel Good About Yourself! j 

□A12Q3 STOP SMOKING 
□A1309 MAGNETIC PERSONALITY 
: JA.l 105 BETTER STUDY AND EXAMS | 

□A1507 PROSPERITY: Financial Success > 

□Al3Qd DECISIVENESS: ° 

Stop Procrastinating! ■ 

□ A1412 SEXUAL CONFIDENCE : 

□A1301 HIGH-ENERGY A ENTHUSIASM j 

□AT 31 5 TH INK POSITIVE! “ 

LWMOl Sanyo Slimine CcrMetfe tsecofder S39.95 i 
□A9QD2 Sanyo Sportster Msni-Steseo [ 

Qnsagtte Player w/Hetjd p^iones i 

. NAM[ ! 



Col iflanlo raw J otl 1& odd 4^16 soles fctt 

POSTAGE A HANDLING (any size Order) $2 ,00 

Outside USA-orSd Sl.Od per rtemCUSMids) 

□ Cash QCheck OMO TOTAL 

□VISA □MosteiCcFd E*p. Date. 

Card Number 



ADDRESS 



OTY P STATE ZIP _ 



Moil tot 



ADVANCED LEARNING SYSTEMS, INC, 
71U- D OwfrnimwHi Av»,„ D*pL PM&6 
CanOga Pdrte, GA 91303 
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CAR 

CLINIC 



Ford/Chrysler and SAE 5W-30 



CJM's policy regarding iho use ol SAE 
5W AO motor oil was summarized in 
tin Car i .Vjjij-l ml Limn in Sepli-mhcT 
1984 January ' 8 b -inti M. iri li 8 b I viiil 
then that il E-'ord and Lhrysli'i buqin 
rPccimni(Trtdid 9 SAE SW 3 U, E would let 
ynu know This ha* h.ippfn^ri 
ht^rdsrm Ford, il you nwn .m I's- 
l f 3 n EXT T> fc r tipo Lynx t jc Tof >■ j ■* vv ith 
1.6- or 2 3 -liter ( I ISC) etYgine Ford now 
recommends l hat you uvn SAE 5 W -30 
motor oil wtirn the ambient rr'rnprTH- 
lun? is from S(3 r ' lo 100 " F Korrl i laiirts 
the bt moths ,irc- improvi'd told wilier 



starting, rnduend irunmal engin i- h it 
Linn lIiilF improved tut 1 1 e^onomi 

II you choose to list SAL 1 0W -AW nr 
SAL low 4ti in diosti engtnies Instead 
u t SAL 5W 30 your vva minn will nui 
tin nflL'Ctud. Mowrivtir, using SAE I OW 
40 in a 1084 nr 3 0Kb GM engine t ould 
It si cl m ymir having rn [m> In? < ituiih 
i-npirii- ri'pHriirs il r tu dc^ik-i Uwturmine^ 
that the damage was caused by use of 
the* incorrect nil 

If you ha vi 1 a problem finding SAl- 
E>W 30 n moling Ford specific. Hum K SJ : 
M2C1S3-C and API (American ITtnu- 



1 1 u rn 1 1 is” it ute} r rj u u SI S F/c:c . nr 
SF/CIJ. rsntor ir [mm a F-orddnalnr Ford 
packages SAE 5W-30 motor ol J under 
the Motorrrall lobe). 

C'.hrysiec n commends using SAt 
SW ID or SAE hW-40 meeting API 
roqui r rn it Til s ft hr S I SEA !( . nr S L/C : I J in 
ifuy 1980 31H-.2V VH engine FaiLurn to 
3 n 1 1 n v: rhm rn(^jmmi a rid.itk>n will not 
filial r yout -Veit i riris y C luyN+'f mHei sug- 
gests putting SAL EAV JO or SAE 5W- 
-1D in L my enqmr? Shat s used where Lhe 
ambient temppraturr is btftmv l/' E- 
nvrr imir t' hi vs I it distributes SAE 
5W-HO and SAL aw 40 through Lis 
dealers under die Mopnr labej 



The light dawns 

/ Aad a close call recently, and 1 would 
like lo warn otriers, My cur is a A 983 
Chrysler JVeiv Porter Fifth Avmue. 
Recently, f noticed the interior lights 
(overhead map light, entry lights no 
doors and fights under the dash) tvArs 
out. ! didn't think much about it. I drive 
mainly during daylight hours, so i 
didn't replace the fuse light away. 

f finafly checked the manual to 
see tvrijeri ftjw? was involved, f Felt week 
jri the knees. Did you know that the 
brake ami interior lights in i his car are 
on the same circuit? h became abun- 
dantly clear why on several occasions 
during those few days, cars had come to 
skidding stops io avoid rear-ending me. 
i think safety demands that brake-lights 
be on a circuit that would meffce rl 
apparent lo the driver ai once when 
they aren't working — Albert Maseni, 
Staten island, N.y. 

ChrysfcM c laims that making brake 
light faituru apparml to the drtvei js 
rrxacily why brake and tnturkir lights 
have tjecn linked Eugnthui h.ir nvmy 
years m Chrysler vehit L s The w.n ning 
is given vmtuety m own it s manuals 
Lhsic iflmeiini lighis dtm'i glow owners 
should check brakollglus l.isiud under 
Spetific.it ions- H uses" is ih,* - mlumuL 

□ [ill lll:L' III i Kell'S . 11 - ■ - JtLLhlJIfd Wltll 

so vn ivil rsthnr eltHTtricial compononts on 
the same rirruit 

Since Few 1 oir owners vvui look .it 
llise specs to the owner's manual unlit 
they're needed, a warning device, suc h 
as fi bur/FT might iv* -i gootl irtea 

Fancy raid 

There's been j fluid leak from trie 
automatic transmission pan of my 1982 



Chevrolet Citation since the day I 
bought, r he rat. The only thing dealers 
do to r he car is replace t he pm gasket 
This has been done five times, fs c hero 
no soriitkin lo ihisprobiom?- — J.B. Bow- 
ers, Lin wood. Pa. 

As you and other GM X ear owners 
have discovered, you can replace g.is- 
keis ut Lhe T I EM I transnusskm Irnni 



ioday uniif u^mnnow . nirt fluid will si ill 
leak That's Enrausr Nil jsan flanges 
don't hold the pan securely enough to 
prevent leakage 

A sqluttnn h;^ •- recently betn found. 
]f"s tn mpluee the assombly with new 
pans carrying I he following part num- 
hers oil pan i^ri S{i43b74 v.ih . Lxhd\- 
■ turn w 241 



1 CAR CARE. 



GRtASE 

WtmmER 




WHEEt 



GffEASE 

CAn 



Follow the leader 

Is wheel bearing service ik Ihmg of Ltie p»St7 
Not: according to Ed Richter of Calicmbus, 
Ohio Hu iulU his wifo had jiist started on a 
trip in thetr 1977 Buick LeSahre when Jif* 
heard a clunk trorri the nght ironl wheeJ Ho 
thdiVt ill ink much about it until IQ miles 
Laler when .j grinding nulie Sianud He 
Stopped St a service station and had the 
wheel removed. TliaL't; when ho rotoived thp 
bad news. 

The wuslior hcid wutded iisolf to the 
riyuiinlng mil. and ihr outer beanng had 



DISC 

BRAKE 



welded itself to the whoeJ spindio. causing 
the spindle to twist. Thai shot a day of Ed's 
vacaLktti. 

"Two dollars wonh of grease applied io 
the boaring (jvury so olten. would have- «;aved 
me SE0Q." J he says. "Novor ug^in will ] 
Forge! those bearings, and I think yaur 
readers would be wise to follow mv load |r 

If you do follow the teador, service From- 
■Wheel beanngs of a rear wbeeE^drive car 
■every 30.000 miles. Do The- same for roar 
wheel bearings of a front -wheel ejmre car. 
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Wild breed. 



You heard it from the old-timer- Day's hike from civilization that s where them 
wild brook ses live all right.' You say goodbye to civilization, shitting S-1G Blazer 
4x4 s Insta-Trac system into 4WD High without slowing down 

It's no day's hike for Blazer in just over an hour, Blazer powers its way over 
miles of wild rugged terrain so easily you swear it knows where it's going One 
more mountain ridge, then down into the cool towering pines and you're there 
Deep, crystal-clear pools. And then you see them 

Go ahead You were made for this And so was S-tQ Blazer. 

LET SCEin TOG1T HER B UCKLE UP. T*rGS SUP^tlGd foy vaMOLJS rTKanufaCftWS 





CAR CUN1C 



fCnnf aa-LWd from mm 

raver {8643 5 75}. oil pan gasket 
(8643572}. valvebudy cover gasket 
(8631 340} a rui h&xhead bolts with coni- 
cal washers 18643379) Chevrolet ser- 
vice bulletin 84-8 issued in October 
19H3 outlines this fix. 

Since it's on record lhai Lhe It^ik has 
bnen ,i problem with your car during 
the time it was covered by warranty, 
repairs should be done fret? of charge. 

Double play 

/ was driving my J 9 S 5 PJymDNtb Cara- 
YBlle down Interstate SO on speed con- 
trol when the speedometer dropped to 
zero and the speed control disengaged. 
How come hath problems occurred at 
the same lime? — Fred Wolffs Alte- 
muchy* NJ. 

Because ihe speedometer cable 
broke. Thu brain (servo) ol The speed 
control is in series with ih< j speedom- 
eter that is. it's beiween [he transmis- 
sion and speedometer with the speed- 



DO YOU HAVE A CAR PROBLEM? 

Jim &sk Moti about J[. S&nrt your question re rhe 
Car CMtm. i'i.miijJ.j,- ULUJ-ietiiici. £24 Wfil 57tfl St. 
New Yiwi. V V lOTflU Whitt* Ipttm &uWirsT lx< 
answered indfriribiilUy. pmbfem± tiat *irr nif grfKvat 
nW'ftrAi w/ll hi' ctii-cmi^ed 10 the column 






battery charger clamp right tq the baLLary 
termmal. 

P If your car ever requires ih»t someone 
use an electric welder, remind him Id discon- 
nect the ground cablx* before he does. 

■ I f you have to remove or install a compo- 
nent that's part of an electronic system in the 
car. first make sure the ignition key is nn nff 
and the ground cab Jo removthi 

■ Be very careful net to reverse polarity 
when iiLS-taJllng a battery. This- can knock a 
computer out of the game. 

■ A basic safety precaution Be sure the 
e-ngme Ls off before discamaectlng battery 
cables. 

■ When you have tn get a boost, make sore 
thu boosE^r isn't putting out mem than l£ 
volts. The excess can make spaghetti of 
rru crop roc essor circuitry. 



BATTERY 

CHARGES 



PM CAE CARE 



Save spikes for TDs 

Many people who have computers use surge 
protectory. Lu guard c j guipniu]il from Spikes 
(surges) of voltage. Electronic control unii> 
in cars (microprocessors, computers, caJJ 
them what you will) must also be protected, 
Methods used to protect r.hese expensive 
bostes irons damage are simple: 

■ When you charge the barieiy . disconnect 
the negative (ground) cable and attach the 



BATTER* 




Elmer’s Carpenter's Wood Glue grabs instantly, 
realigns easily, then forms a bond stronger than lhe wood itself. 
Elmer’s Wood Filler spreads easily; than you cars sand it, 
varnish it and stain it. Both Elmer's products help 
give you professional results every time. Buy one or 
both, then send fpr lhe plans at just S3. 00 each 
Your child will love Ihfi results! 



Make it with love and Elmer’s. 



Jse Elmer’s® Carpenter’s Wood Glue 
jr Wood Filler and get easy to follow 
jlans for any one of these 
original heirloom designs for just $3.00. 



9 Send c h ec k o r m oney c rder an d p roof 
Of purchase— UPC label or code 
number — to: 




< ■ 8 ord en Inc 19 &J 



Elmer's Plans Offer 

RO B0« 2383 

Van Nuys. CA $ 1409-2383 

Specify plans: 

Rocking Horse. 

Doll House. 

Rocking Chair, 

Set of Toys. 



Chiifl lavonne ihRi *.11 twcoma aiamily ne -lMm 




FgnclKinal (7-ans *or airp^n* ■ uck Fannie gr ^ Vi&lo^an h cPliid SUfr CGlteCIW 3 i\eff’ 

and ssarntaac Ead? i ciauc Essqn siy* '&s ' hiqii 
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Security blanket. 



SIXT* Rechargeable Light. Seep easy. Because 
your* never in the dark when iha Black & Decker 
SL^ Rechargeable Light is at your bedside . And 
now, our S3 rebate makes it even easier for you to 
gel a good night's sleep. $| BUGX^iEtEGXBt 

{MIlt exparw June- 30, 1VJI5 . 



In search of Biobor, part 3 

In the January 1985 Car Clinic (page 40) I discussed an 
additive called Biobor Diesel Doctor m^de by U,S Borax Co, 
It's poured into fuel tanks of vehicles with diesel engines to 
keep bartena and fungi from clogging the fuel system. 

If you have difficulty finding a dealer who carries Hiohor 
Dipsc-3 EDoctor. call frrex Inc., which distributor the- product, 
for assistance at 1 -BOD-32 3 -9Q3&. VM 



SERVICE TIPS 

■ Overheating or coolant loss Ln a 1904 Je*p with a 25-lirer 
four-cylinder or 4. 2-titer six-tylioder engine may he caused by 
broken cylinder head bolts. Using Mil 252 1$ Note 2E as a 
refereno&H your dealer to replace the shoa h&ad bolts on 
your Jeep with a set having ja^rt No. 4005593- 

■ The fu&l pressure- regulator in a 1984 Chiysber Ci*>rp model 
with a turbocharger can be the cause of that clicking, tapping or 
railing you're hearing at idle or slow speed. Chrysler is 
distributing a damper package (p?rt No. 4303040) lO quiet 
things down, TSB 14-47-84 gives the details 

■ A vibration and drone coming frgm the 3-8-liter engine of a 
1984 Thufiderburd, Cougar. LTD, Marquis. Mustang Dr Capri 
may be from an alternator that's out of balance. The alternator 
may have IO be replaced and ? different bracket arrangement 
installed. Ask a dealer to soe TSB 85-1-18. 

■ Engine oil and filter change interval chans in your 1985 
Chevrolet owners manual may nut be correct. In some manuals 
the chart chat should have boon on p. 5-6 was printed on p. 5-9, 
end. the chert tbet should have been on p, 5-9 was printed on p 
5-6. This reversed r^tommendatiens for gasoline and diesel 
engines. Guido yourself by the fact that normal change interval 
for 1905 C bevy gasoline engines is 7,500 miles nr 12 months, 
while that forth? diesel engine ts 5,000 miles or 13 months- For 
severe use, change gasoline engine oil arid filter at XOOQ-mile 
intervals and diesel engine oil and filter at 3500-mile intervals. 



omerer cable connecting the three units. Tiny is done to 
provide the regulator with an indication of vehicle speed. 
One function of the regulator is to disengage ihe speed 
control when road speed, as measured by the speedom- 
eter-cable gear in die transmission, falls to a speed that 
would register just below 30 mph on the speedometer. 

In other words, the speedometer cable between the 
transmission and speed control regulator broke or came 
loose. The regulator "sensed" a drop in mad speed to less 
chan 30 mph. and it disengaged. Obviously, die speedom- 
eter gauge won't work if it doesn't gei a speed indication 
from the cable, which it can't If the cable is busted. 

Feisty Fiero 

My 1984 Pontiac Ftew with romuai transmission ran 
nicely For the firs? ft 000 miles, bill then the engine began 
pinging lightly while cruising at a steady speed. Now, ar 
1 S r OOO miles it is pinging to beat the band. My dealer pur in 
CM Top Engine Cleaner and told me to use premium fuel 
which 1 do He claims there's nothing else la do — that 
pinging is normal. Help. — James Holbrook r Saltsburg „ Pa. 

Bet him on it. Then, ask him to test all of the components 
that can cause spark knock. These mclude EGK ET'E and hot 
air systems. He should also check for incorrect ignition 
timing, incorrect sparkplug heat range, overheating or 
engine control (corn purer system) problems. 

Ef none of the standard repairs work, tell him to replace 
rhe computer PROM with one carrying part No. 1 227 1 34. A 
revised PROM is also available for automatic transmission 
cars Tt carries No.. 1226912. Eith&r of the new E*ROMs will 
correct the calibration problem by cutting back part-throttle 
{cruise condition) spark advance The excess advance 
results in. a type of pinging that fuel engineers call posi- 
ignihon, which we used to call detonation. 




FOR OUT-OF-THE-WAY PLACES 
ELECTRICITY HASN’T REACHED. 



Space Light 111 Close I Light. Now 
don't have to tangle With wires 1 
Sight. Black & Decker's Space 
Light" 1 Closet Light is cordless 

and rechargeable. A bright 
wav to light closets, loot / 
sheds, and the dark / > 

reaches of your home. * / 

# BUCKS DKKEH. < 



KuB 






There are a lot of smokeless tobaccos out there, but for a lot of guys 
there's only one. Copenhagen. For one good reason. 



Show your colors! Send for our color calat 
your name and address alone with 51.00 (\ 



ug packed with the newest caps, jackets, shirts and more. Send 
which may be applied toward initial purchase] to: Copenhagen, 
la* 729, Sparta, NC 28675 

©1S6SUS .Tobacco Company 
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Sturdy Vena Ramp supports 790- pound 1 loads and folds vastly for stowing. 



strokes can he adjusted between two 
and 20 sfK nnds The illustr.ifori instnji 
tiom cover most makes and normal 
wiper operations are not affected. 
Priced at Si 4.99, it * a product ol Gil 
Custom/Hawk. 23011 Souih Wilming- 
ton Ave,, Carson, Calif 90747 

— Don toft 



rroubJeshpotcr can detect ignition failures 

and error jusl to decide whether ir b; fuul 
or fire causing tlu j problem. 

The Thcxton FueVlgmiion Trouble- 
shooter makes diagnosis easier It has 
an adapter that FHs between the spark - 



Here's a handy gadget that Eve niton 
wished for. It's a collapsible scissor 
action ramp that hooks lo the tailgate of 
a pirkup (rock or station wagon and letbi 
things like ATVs. din bikes and lawn 
equipment roll up rind down nearly as 
easily as on solid ground 

Versri Ramp is constructed totally of 
steel Ji measures AS inches wide ex 
Lends to 73 inches and has a load 
capacity of 79U pounds. Folded. the 



ramp lakes up just 9 Inches of bod 
spare and weighs in at 100 pounds AM 
of the hardware needed to mount the 
ramp is included, and the ramp locks 
imo place with two simple pins 
The Vera Ramp sells tor approxi- 
mately S-169. For the address of your 
nearest dealer, write to Northstar Mar- 
keting In c. 2600 Cross Country Drive. 
Suite 77. Columbus. Ga 31906; or tall 
(8001 438-6934 — M L 



Welcome delay 

If your car is a foreign make or mam 
than a few years old. It may be missing 
one of the handiest new accessories — a 
variable intermittent windshield wiper. 
The ZT- 101 delay control can bn added 
lo most domestic and foreign cars hav 
mg IZ-VQlt electric wipers (excluding 
some Chrysler models) and gives fust 
the right wiping frequency for misty 
and drizzly days Intermittent wiper 



Fuel or fire? 

When my car misses, won't start or is 
generally feeling bad. I'm enough of an 
engine doctor to suspect either a luel or 
ignition ailment, My troubleshooting 
technique usually involves lots of trial 



plug and plug wire Connected. to the 
adapter is a noon tost light on a 5 -foot 
lead, fitted with a suction cup to stick to 
the windshield. 

If during a test drivo. the light 
flashes continuously, you'll know it 
miJM he the Fuel system at fault, not the 
ignition. The troubleshooter cos Is 
about $12 at auto parts stores, or order 
i t d Lrcct I y from Thextcm M arm factoring. 
7686 Hark lawn Ave.. Minneapolis. 
Minn. 55435 — 1 M* Berger 



Control adds intermittent wiper action. 



Versatile pliers 

In my garage there am a lot ot jobs but 
not to<i many tools. So I’m grateful 
when one tool can perform several 
functions. 

AIL t i rip’s locking piit?r kit fills the bill 
perfectly with Five sots at interchange 1 - 
able jaws that can lock onto the basic; 
pliur with a spring-loaded detent hall 
arrangement Straight jaws make a 
handy portable clamp vise Curved 
jaws lock onto rod nr pipe. Two sizes of 
long- nose jaws can get Ml 1 hose hard-to- 



Locklng pliers accept five Jaw styles. 



reach spots and add leverage for bend 
ing. Flat sbeet-moial jaws make for 
accurate crimping and bending. 

The complete locking pfier kit sells 
for $19.95 and comes with a handy 
case. It's available at retail chains and 
hardware stores, and is distributed by 
ALLTRADE Inc.. 21 40 Dnvse Ave., 
Commerce, Calif 90040 — WM 
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Beating below-grade mildew 



I have a second home which wo use 
mostly on weekends. The house is four 
years old and is built into the side of a 
hill. My problem is mildew in the closet , 
bathroom end laundry room on the 
lower floor, last summer everything in 
the closet mildewed — clothes, shoes, 
waits , The bathroom and laundry also 
mildewed around ihe baseboards, and 
on some of ihe walls. 

We washed the walls and ceilings 
with a Clnrox solution, which seems so 
retard growth of mildew bui doesn't 
Stop if. f ve been told to ven t the area by 
putting in smalt fans, one run a debu- 
midiher Bui since it's only a weekend 
house I don't warn to leave anything 
electrical on when if s empl y. 

I have found this to be a common 
problem with weekenders all over our 
area, but no one seems to know what to 
do. — Frank Steams . New York . N. Y. 

Mildew thrives in a damp environ 
mnnt P and tn order lo pm vent it. it's 
necessnry tn coni no I the dampness. 



When lhe dampness i,s the result rtf 
condensation uF the warm, moist sum- 
mer air. it can be controlled by a 
dehum id ifier and ventilation as was 
suggested to you. 

However, it sounds as though your 
problem is caused mainly by moisture 
buildup on the foundation walls and 
floor slab because of the hydraulic 
pressure of wet soil adjacent to the 
house. In this case, additional measures 
must be taken. 

Since your house is built into the side 
□fa hjll, it's likely that the ground on the 
uphill side is not graded properly. The 
ground, lor at least several feet should 
slope away from the house so surface 
water will not accumulate against the 
foundation. Also, gutters and drain 
pipes should channel roof rain runoff 
away from rhn house, and toward the 
downhill slope of the land, rather than 
letting it saturate the soil adjacent to 
the foundation. 

It is also possible Thai when the 



house was bulk, ihe builder Tailed to 
properly waterproof the foundation 
wall below grade, If this is so. you 
should consider excavating that section 
of wall and ooaiing it with a cemem- 
based sealant such as TTioroseal Foun- 
dation Coaling 

Thoroseal also is available for water- 
proofing concrete and masonry walls 
From the inside provided these w r al!s 
am exposed. Bath, varieties of water- 
proof coating can be applied by brush, 
and they am sold ai home centers and 
building supply stores. 

Since you don't want in run a dchu 
midtfier and fan during Lhe week when 
the house is empty, you might try 
getting nd of the dampness using 
chemicals that absorb moisture, such 
as silica gel and activated alumina. 
These chemicals can bn placed in open 
containers or cloth bags in the problem 
areas. I be chemicals have the capacity 
to absorb half their weight in water 
After they have become saturated they 
can be heated to draw off the water, 
and then reused. 



Faulty shower diverter 

f have a problem whh the shower 
diverter eh my bathtub faucet. Eftfren 
the Jtnob js puffed up i o divert water to 
the shower, a lot of water continues to 
flow into the rub. Is there any way to 
either replace or repair this uni t without 
going into ihe wall?- — Clarence D. Be- 
ment. Pine Bush. JV. Y. 

Yos r there is. The diverter valve 
mechanism that you refer to is inside 
the tub faucet spout, not inside the wall 
The spout Is screwed onto Lhe water 
pipe and can be unscrewed easily. 
Once the spam is removed you can see 
the diverter mechanism. The diverter is 



a small gate valve attached 10 I he base 
of the plunger shaft It is held up (closed 
position) by water pressure When the 

Wi Iter is I U rr i e :d s jfl l,hu iju L v vu Ivr 1 j ru p s 
and opens the iub spam 

Jf the diverter can't he repaired, it's, 
cheap enough to replace the entire 
spout, including the divertor mecha- 
nism. these spouts are available at 
plumbing supply stores and cost be- 
tween I ID and Sib. 

There are different types and sizes of 
diverter spouts available, mi take your 
□3d spout . ilnrig ro the plumbing supply 
store lo make sure you got the nqht 
one Check especially that the set-hack 
distance of the threads 
within the spout match- 
es the length of your 
protruding water pipe 
so you gei a tighi fit 
between the spout 
shoulder and the wall. 

When replacing the 
spout, use pipe-joint 
compound on the pipe 
threads. Completely fill 
the holiowed’out back 
end of (he spout with 
plumbers' putty to pro 
vent water From pone 
mating the wail. 



Bleeding knots 

I have built-in comer cabinets in my 
diningroom that [ painted to match the 
room ulm. The cabinet doors me pine. 
and a her two years the knots are bleed- 
ing through and looking really bad. 
They doors now have four coats of palm 
but it doesn't stop the bleeding. — D. L. 
Copeland. Huntersville. JV. C. 

lYobably your cabinet doors were 
not primed and sealed prior to the 
original painting. The E*arks Corp, of 
Somerset. Mass. . has a product called 
Undercover which they claim wnll keep 
wood knot and sap stains sealed be- 
neath its prime undercoat. Unde r£ lover 
is available in paint stores and costs 
about Si 7 per gallon. 

Don' t add a fifth coat of paint to thfj 
cabinet doors. Your best bet is to Strip 
off the four coats of pa ini. Sand all [he 
rough areas and make sure the surface 
is smooth and dean Apply the Under- 
Cover primer coat, then paint. FM 

JJn yair hjfi.v^ ,i linrn^ maintenance or repair probin’? 
^-orf it fp Homeowners ' Clinic Popular Mechanics 
224 West SfthSi New York NY. JOtllS. LtHirt* 

earuwr be answered ituSi^-i^uiktly bui c-t 

wirtt: lmvfii.tf ivj'lf ha/ diicuSicd in the f^umn For 
mnrr hmrnei rppjif snd fnainienance help, get Phi's 
H ome Core Guide S49S postpatd Send \saurordnrtil 
til Popular Mecharm Jfrut WI4 tt.ni'in tfuriL*? 

ASpiv yi-vi n.y. i Dior 
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EN GINEERED FOR SURVIVAL 



Goodyear is well aware that the 
shortest distance up any moun- 
tain is rarely a straight line. One 
very good reason why Good- 
year developed the Wrangler All- 
Season Radial. The all-terrain 
tire engineered with a unique 



block-tread to daw through slid- 
ing rock and debris. Plus strong 
sidewalls to help withstand the 
beating off-road driving inflicts 
After all, if a driver is to survive off- 
road, it’s essential that he drive 
on a tire equipped to survive. 



GOOD/ YEAR 








T9 85 NISSAN LONG BED . 

Meet strength in a new length: 
Ntssani longest Long Bed ever. 

Not only is The bed longer. ifS 
stronger 

• Nearly ? f h feet of new, 
smooth-side strongbox, built tough 
for the longer haul. 

• Re-engineered, seamless 
strongbox fights corrosion; welded 
double walls resist dent 5, 

• 1,460-pOund payload, Standard. , 
.nearly 3 U ton,. . a truck payload. 

More than Toyota, Chevy 5 - 10 or 
Ford Ranger standard models. 



m 



• More combined horsepower and 
torque than any other leading 
standard compact truck. 

• Extra- large strongbox and roomy 
cab ride on the rugged backbone of 
a semi: full-box girders welded into 
ladder-type frame 

• S-jpeerf transmission, standard. 

• Steel-belted radish, full-size spare. 

• Otoose from 4x4 or 4x2 Long Beds, 
including a new tow-price model 

that offers such extras as halogen 



headlights, electronic ignition, 
3-across seating and tots more at no 
extra cost. 

Now you know wihdf Major 
Motion means. No wonder mote 
truckers drive more Nissan-built 
compacts than any other. 

The best ex tended -service 
plan available: up to 5 years i 
100,000 miles. Ask about Nissan S 
Security Plus a! 



BEU YOURSELF 



££?££. Ba NISSAN 



AT YOUR DATSUN DEALER 



HOME & SHOP 



“NOW 






Better than new 

KepSaai the old, frayed plastic webbing 
on your aluminum lawn and patio 
chairs with the new Butler Bollom 
replacement cover. The durable one- 
piece cover is made of supor&tronp 
vtnyl foatud polyester and 
years according ro the maker. 

To install a Better Bottom cover, 
simply remove tbs old webbing from 
the ( hair, position the new cover on the 
frame and u-t/h h «i using ihe original 
i , she tin t>rs I iml i c*r Bat c on i cn ve rs a r* ■ 
available at hard wan? stoics, tome 
i emeus arid mass me handlers in 
lour colors — yellow blue, green and 
sand!- — ami in . i plaid nr si ripe pattern 
Covers are available tor chairs (S6J and 
dutisc lounge?* ($10) For details, con 
tact Phfcfei Wire Products. Boy 1700- 
PM TuscdEposa, Al«. '.15403 



Most aluminum lawn chairs Replace old chair webbing with a one piece vinyl {Dated 
have plastic polypropylene polyester ver [Jefi)L The easy-to- install cover is durable, 
webbing which can dry out, comfortable and mi I dew- resistant Attsrh the new cover 
become brittle and break. using the chair's original fasteners fright}, 



Oil -free rust protection 

A. new nofigrcasy rusi prsvemnovt is 
offered hy hi Mwah Inc I ns tries Box 
]Zm Sequjm, Wash OKIH? IUisi- 
Crunnlit is ,| wnx-likH spray thai has 

good adh^imi, dri^s in 30 siu:ynd* ^indl 
won't crack fjcm.’I or evaporate, accord 
\nq tu \\w mnnufaclurw Ku si -Guard it 
LOiiiains no grciise, oil, silicons or TH- 



lon and it cun be re- 
moved with any petro- 
leum solvent. 

Use Kust-Guardit m 
protect tools hard 
ware, shop equip- 
ment fip-ikirmk fishing 

UiCklir and r ] l | e o iriin 
I mm it i st a m l ■ i r n >s ion The 10- olj m v 
can is at hardware and sporting goods 
stores lernboui $4. and Irom thn maker 
for $4.95 poslpniri. PM 



Convert to keyless 

Add koyle&s convenience: to all your 
hole drilling toots with a Kawo^aki koy- 
Ln^s replacement chuck. ' t hr ■ oasy-io 
install chucks are availably for use on 
nearly .ill portable drills drill prnssos 
and lu'hes its capacities from h ru '/ 1 in 
The chucks will accept I. ipt,u>*d. he might 
and threaded artors, A kicking ririp 

. ! I V n-ys. y E i:. t Ei 1 ii-i i n si : gl jl ei i .k i< i k >i ;scr i 

the tool without using a i buck key. 

Fhe model MU-65 to use on '/-i-tcs 
I s 13 i.i bio drill nVritldbki im 527 post- 
paid For more information, contact 
Nicholson Tool Co . 

132.4 King stem l^r 
Ogden. Utah B44D3 



Wagner has simphtsori the tedious task 
pi palm st raping with the: IntroduuhLMi 
of the I : 'qwc: r h era pe : r i n ( f let l rl i pai n e 

semper. I he Fewer Scrapior features a 
rcciprm;uting alloy steel blade thal vi- 
brates 3,000 limes per minute to re- 
move peeling, fkrking palm quickly and 
easily. The blade is powered by a 
heavy duty linear motor which elimi- 
nates the typical pushing and pulling 
associated with hand scrapers 

Use thei Fewer Scraper tor rr: moving 
ol 1 1 paint from Siding, lenres outdoor 
fumiiiiir-, Ilnurs ami e:£in£Tf?tr and 
STeel snrl. ji.es. The blade is angled to 
minimis? "digging in. ' which damages 
the surface 

The Ptiwei Si rnpE.F is .'ivviil.ible .it 
hardware moms .mil heme conterii for 
atoLLi $70. I’m more inferLrtalion. con 
t act W agno r 1 77C i Fc rnbrook I a Min 
nuapolis Mein !jS 4-1 1 



The right tool for scraping 
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Flat-panel TV closer to reality 

Although the company announced 
no timetable for actual sale, officials 
cold PM alt ihavs needed ts iu develop 
techniques Tor mass production They 
claim there's no limit to picture size for 
the flat -panel technology. 

The screen FM viewed at Tsokuba 
measures 30 inches diagonally by 6 
inches high and 8 wide The picture 
tube itself is 2 ! /- inches deep. The 
entire set measures onEy 4 inches deep, 
9 inches high and 3 1 inches wide 
Despite the compact sitfe the set 
weighs a hefty 31 pounds That's be- 
cause it uses o cathode ray tube 
(CRT) — unlike the lighter, liquid crystal 
displays (LCD) employed by other com- 
panies announcing I hit- panel TVs 
CRT displays offer inherently better 
brightness and resolution than their 
LCD cousins can provide® at ihis dale. 1 
The Matsushita prototype wc® saw pro- 
duced images as well as any current 
TV. The company achieves unusual 
thinness by eliminating the convention- 
al shadow mask, and using a combina- 
tion of digital signal processing and 
beam indexing to guide a scanning 
electron beam to pit: turn cells [imbed- 
ded in the tube's glass screen 




Flat TV has no yoke or shadow mask. Instead, index stripes In screen guide electron beams. 



A Flat-screen TV that would hang from 
a wall like a picture frame seems attain- 
able now that Japan 1 s Matsushita hits 
unveiled a 1 0-inch diagonal color proto- 
type only 4 inches deep. 

The revolutionary design made its 
debut ie* Matsushita's exhibit during the 
Science World's Fair now in progress in 
Tsukuba. Japan Matsushita is iht® cor- 
porate parent of dm Panasonic. Quasar 
and Technics brairds sold here 




TV Is 4 in. d«p with 10-In. diagonal screen. 




Eliminate interference 

Tired or siaiic and other interference 
disrupting your telephone conversa- 
tions? AT&T has the answer. It's a line 
filter claimed to eliminate intrusions 
from ham C.H and AM radLO on your 
conversations. The modular jack plugs 
into any telephone so equipped. Frice is 
$8.95. The? Sb4.000 quest Lon: Where 
was it betoro the divestiture? 




AT&T's Alter cleans up phpne Interference, 



Currents 

• In rvase no one told you the Federal 
Aviation Administration has decreed 
that the use of portable computers, 
calculators and electronic games 
doesn't interfere with aircraft naviga- 
tion and communications gear Foi 
safety, airlines will continue to prohibit 
use of such equipment during critical 
times such as takeoff and landing 

■ Ther^Tl hr morn radio stations using 
the Motorola system of AM stereo radio 
soon Harris Carp, a competitor to 
Motorola, recently throw in the towel 
and swore allegiance to the C-QUAM 
standard This means nearly 200 sta- 
tions formerly broadcasting according 
to due Harris gospel will begin preach- 
ing Motorola's Most auto companies 
and car stereo manufacturers are pro- 
ducing Motorola-type receivers. 

■ By the time you read this. NBC will 
bn transmitting stereo sound to all its 
affiliated TV stations equipped to trans- 
mit it to you Headers in Los Angeles. 
New York and Washington OX'., with i 
stereo TV sets will be the first to get 
The Tonight Show and Friday Nigh l 
Videos in two-channel sound. 

■ Header Advisory: The Vidoocaster 
TV A/C ft accessory shown in April's 
monitor has been recalled from the 
market for failure to comply with Fed 
oral Communications Commission reg- 
ulations. ITo word yet from Quant**, 
international, the maker, as u> when the 

| device will be available agaiib (W 
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What can you do 
with electronics? 
Ask CIE. 



Computer technology Satellite communi- 
cations. Cable television. Cellular radio. Digital 
electronics. Robotics. The hottest careers in 
electronics. And CIE can get you started. 

By teaching you the basic theory and prin- 
ciples of how they work. 

Why CIE? Because we re the leader in 
specialized electronics education with over 
25,000 students. With over 50 years of proven 
experience teaching electronics without 
classroom sessions. And with plenty of hands 
on, practical experience using our specialized 
training laboratories. 

Whether it's learning new skills or upgrading 
old ones, CIE can start you where you want, 
take you as far as you want. From the basics 
to CIE's Associate in Applied Science Degree 
in Electronics. WeVe done it for thousands of 
students. We can do it for you. 



Let us get you started today. Just call toll- 
free 1 - 800 - 321-2155 (in Ohio, 1 -800-362-21 05) 
or mail in the handy reply coupon below 
or card to Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 441 14. 




World Headquarters 



Cleveland Institute of Electron ics, inc- 

1776 East 1 7lh Sir-001 * CMi-vftliduO. QhiO 44114 



Please send me yaurClE Off-Campus Studies Catalog, 
mcluding detaels about Ihe Assoaai^ Degree- program. 

I understand ltwe is no cosl for the catalog and a CIE 
representative may call, bul there is no obirgalson. 

Print Name 

Address Apt. No 

City State Zip 

Age _AieaCode Phone No. .. - 

Check box tor G-l Bill bulletin on Educational Benefits 
1 Veteran Active Duty 

MAIL TODAY! pfcHM 



l 



□ENNIS ESKOW 



SCIENCE 

WORLDWIDE 




Launched in Japan, heading for Halley 



Japan will launch ns first planet ary 
spacecraft on its own rocket from n 
northern Japanese base kilo next year 
The emit dubbed Planet -A will ap- 
proach Halley's cornel iis I he comet 
completes its turn around I he *un and 
heads back to the depths of tho solar 
sy stem 1 t&ael ion -coni ml I h ro Mors ws 1 1 
position Planet- A at any angle dosirud 
as ft closes lo wilhin 50,000 miles b( 
1 1 ri 1 1 n y A n u I r m • vir )U h t t . : i 1 1 u ■ ra anti s i \ 
entific instrument packages will photo- 
graph thy rornot and measure its terrv 
per-HEure. density and i onst intents A 
group of aui.rnnas will beam hack to 
Earil i pictures of the comet and dain on 
its jnitkrup Mission control tor the 
Japan t’st s|>.;il i:i raft will hi 1 located iri 
Tokyo and nearby Tsukuhn 




\ 



Japan s PfarwiA spacecraft is rigged to 
lend pictures of Halley s Comet ed Earth. 




r NCKfi 
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STAPtS 



ELECTRODES 
IN COCHLEA 

Electrodes Implanted In the cochlea pick up 
sounds from pedestal to restore hearing. 



Electronics bring hope to the 

It isn't a cure-alf. but a new implant 
operation prom isos to give profoundly 
deaf people their first chance of taking 
pari In dose to normal conversation 
Several institutions across the natter i 
urn ex perim noting with tho cochlea 
implant surgery that allows the patient 
to hear. sometimes with a boost from 
Up reading, but often wlihuui that 
boost. The cochlea is a snail-shaped 



bone in the inner ear. In the surgery, fi 
seric?s of electrodes the size of a pm 
head are implanted sn the cochlea. A 
thin wire is run 1h rough the stapes, 
incus and malleus sections of the inner 
ear to a pedestal sewn into the 1 skin just 
behind the:' ear Sounds processed 
Through the pudestal art* routed to the 
cochlea and Then to The auditory nerve 
leading to the brain. 



Halley helps 

At a recent conference. I sjjoke So 
several astronomers about Halley's 
comet The consensus? ft you didn't 
sou KahauUik's Gomel in IF! 74. you 
won't see Halley's comet in Late 1 fifth 
and early lyfttf Korn ember the disap 
point meet when Kahnutek didn'i light 
up the night skies’- 3 I Uilley the astrono- 
mers predict, will he just ns disappoint- 
ing. Unless you're prepared. 

Tt you got ready for! Lntley, you'll find 
it by ne k i spring and you'll bn glad you 
did There's an i':<ko|leii| free pamphlet 
lo help gel you started looking To gel 
" Halley' -s Cornel is Coming." send a 
self-addressed stamped envelope lo: 
Halley Center. Hushnell, 2828 K Fool 
hill LilvrJ Pasadena. Calif 91 107. 

Swell treatment for arthritis 

A Harvard Medical School Team has 
come u[; with u new mol hud for reduc- 
ing c>! etimirirsi irtg the very worst symp- 
toms that come with the most ad- 
vanced cases of arthritis. ft's called 
radiation synovectomy and it both re- 
duces arrhrnii swelling in join is and 
prevent [oini destruction associated 
with advanced arthritis Hie inmimuni 
lakes ?A hours lo perform. A very 
short lived radio active chemical is in- 
jected into the joint where it destroys 
i he synovium, nr ihe joint lining Tluti 

immediately reduces swelling. A few 
months Inter, a new lining gmw_s in 
with far Fciss swelling Than the original 
lining. The treatment. Tr ied on over 10Q 

patients, will bo available in iwo years 

Stop that atom! 

Atoms move about at thousands oF feet 
per second which makes it very difficult 
to Take readings □! individual ax runs 
ftrionhsts studying atomic .structure 
want lo see The wavelengths of liqhl 
reflected by individual atoms to help 
figure ulu the shape, siw rind energy ul 
each one Until recently. I hoy had to do 
n lot of guesswork 

But row Uvn research teams at the 
National Bureau of Standard?! work 
mq independently—- have brought 

streams □ I aloms io msl inside ohservu 
bon chambers cooled lo within one- 
tenth of a degree of absolute zero, '["hoi 
brings the atoms lo an almost complete 
halt. The atoms a re t h no ?appvd with 
Laser light which stops thorn dead tor a 
few mi 1 1 ioni Ji sofa second Lon g on du gh 
to take readings. !W 



36 



PM AffT MANJK 



POPULAR MECHANICS • JUNE 3^ 




Ad 'i? nwcffltfl r 

New Home Security Device 

Stops Burglars 




AudloLlta stops burglars by turning on lights at th* sound of an stts mptod tweak-ln. Thus* 
model* for you r total security. AutfioLitt Socket, Audio LI ta Switch and AudioLite Plug. 



The following Introduces one of the 
best bargains in loo cost home security 
ever to reach the market! Now you can 
protect your home and family for as lit- 
tle as $24>9& 

Imagine it's midnight. A burglar is 
watching your home. His mission — to rip 
you off! In the dark, he approaches your 
door. Suddenly, your yard is flooded with 
light. He wonders if you’re armed and 
wailing. Shocked, the thief runs. Your 
home and family remain untouched. And 
you weren't even home. 

The professional burglar was fooled by 
a new idea in home protection — the 
AudioLite. This ingenious security device 
reacted to the sound of a burglar and 
turned on lights, preventing an attempted 
break-in. 

Safety and Convenience 

Now, with the AudioLite as your "thief 
stopper," as you drive up, the sound of 
your car turns on the yard lights. Your 
footsteps turn on the porch light. Your key 
in the door turns on lights in the hallway 
And, after you’re Safely inside, the Audio- 
Lite turns the lights off automatically. 

Simple to Use 

Never touch a light switch again with 
AudioLite. Your voice is the remote con- 
trol for instant lighting. You set the exact 
amount of sound needed to activate the 
AudioLite. Anything from a whisper to 
a loud shout (what a lifesaver for senior 
citizens or the handicapped). 

When you're away, inside lights will 
turn on at the sound of common house 
noises, such as the doorbell or telephone, 
making it appear that you’re home. 

Lights are limed to stay on up to two 
minutes. Each new sound triggers the in- 
ternal timer, and it begins a new count- 
down, so lights stay on while you’re in a 
room and go off automatically when you 
leave. However, for quiet activities, such 
as reading, the AudioLite has a manual 
on-off switch. 

Combine 3 Models for Total Security 

* AudioLite Plug just plugs in to any stan- 
dard outlet Plug a lamp into the Audio- 
Lite, it's that simple. Any room with a 
lamp can be sound activated. The plug is 
portable so you can use it anywhere. 

• AudioLite Socket For outdoor light 



sockets, it can stopa burglar in your j*rd, 
before he gets near your home. Frighten- 
ing to burglars, but welcoming to friends. 
So easy to use, just screws into your out- 
side light socket. 

• AudioLite Switch turns on ceiling 
iights. It's terrific for dark stairways, hall- 
ways, entry ways, basements and garages. 
Installs quickly and easily in place of your 
present light switch. Using just a screw- 
driver, it takes only a fcw minutes, even 
for a novice. 

Saves You Money 

Since your lights automatically go on 
when you enter a room and go off when 
you leave, you don't pay for lights you’re 
not using — slashing your electric bills. 
For additional savings, AudioLites can 
operate lights at reduced energy. 

Solid state construction and quality 
craftsmanship means no wear and tear on 

parts. The Switch and Socket work with 
up to 150 watts, the Plug up to 300 watts. 
They are UL approved and have a one year 
replacement warranty. 

Order Four — Save over $20 

Order one AudioLite for your home at 
the new low price of 524.95 or for total 
home security, order a set of 4 for only 
SJ9JB0 (that’s $19.95 each — SAVE S20) 
and get FREE SHIPPING! Try AudioLite 
for 30 days, risk free, you’ll wonder how 
you ever lived without them. Discover the 



security of a home that scares the daylights 
out of burglars. 

Order Today — Free Gift 

Eight FREE Burglar Alarm Warning 
Stickers (for windows and doors) with 
orders of 4 or more ($3.95 value). Call 
TOLL FREE 1-800-525-0624 (in Colo- 
rado 303-762-1385) or send to: Progres- 
sive Energy Corp. , 3148 South York, 
Englewood, CO 80110. 



ltoa, I wart the best bargain In home security. 
If in 30 days, I am not fully satisfied , I can return 
AudioLite tor a prompt rotund 

□ Please send me AodwUlete} at 42455 

each end $2,50 shipping and handling (ship- 
ping is £3fG tor 2 or 3). 

G I want to save $20 and have total security. 
Send me 4 Audio Lit os at 179.90 (shipping is 
FREE). 

3 models: Eiug(s) Sockets) 

Swttchfs) 

□ Check C MasterCard AflSA □ C.O.D 

Card * 

Exp. Date 

Name 

Address - 

City State Zip. 

Bend to: 

Progressive Energy Corp 
3148 South York, Englewood, CO 801 10. 
tell Fih 1-M0-S2S-M24, In GO 303-762-lMS 




A finger-saving 
ripping guide 

Reduce the risk of injury and dangerous 
kickback wrath the Ripstrato table saw 
ripping guitfe. This unique- safety de- 
vice allows you co cut while keeping 
both hands away from the saw blade. 

Mourn che Rlpstrate to an auxiliary 
wood rip? fence The two rubber rollers 
on spring -loaded arms hold down the 
workpiece firmly on the saw table and 
tight against the saw fence. Kickback 
protection is provided by the steel, pawl 
that is positioned between the two 
rollers. If the workpiece attempts to 
move bank toward the operator, the 
pawl will become jammed, locking the 
rollers and workpiece in place- The 
Kips [rate can also he use*d on a radial 
arm saw. 

It's from Fisher Hill Studies Fisher 
Hill Fitzwiiliarns. WH, 03447 for £53 
postpaid -Hasario Capuiosto 




Ripping guide Allows you td keep both 
hands away from blade | above], Rollers 
hold wprk dawn and against the fence. 



Mount the guide In two holes bored In ah 
auxiliary wood fence | upper right]. Then, 
adjust the rollers to accominodflEe the 
itock thick nesi by tightening the locking 
collar wFth a hex key wrench f right |, 



Supergrip sockets 

IT you've ever struggled with a stripped 
nui. you'll appreciate the revolutionary 
Osm Action Crip socket. The socket's 
six-roller- pin cam mechanism grips a 
mu firmly regardless of how badly it is 
stripped, in feta, the cam action will 
even engage on a round bar The 
sockets fit any 7*-iri drive ratchet 
wrench. 

The sockets come in sets of Three.. '/ ■. 
7 1 r and A in . for £33 45 postpaid from 
M etek Tool .312 Ando ve r Hd . Ri 1 1 r ■ ri ca. 
Mass. 01821. 
inserts are also 
available tor 
13,10 postpaid. 

— Jtpsanp 

Gapotc&to 



Suprrgrlp sockets are available In sets of 
three for use with a V«-ln. drive ratchet, 





The six roller pins become wedged against 
the nut when wrench pressure is Apptted. 




Gripping a totally stripped bolthead is no 
problem for the cam- Action grip socket. 




The unique socket even grasps round stock 
firmly. Sockets grip In both directions. 



Home improvement booklets 

Eight do -it -yourself home remodeling 
nnrt dnrnratinq booklets are being of- 
fered by Georg ]A-P;anj fir: The topics 
that are covered in ihe new booklets 
include paneling. deck building, work- 
ing with gypsum wall board, r proof- 
ing, □asy tu-make projects, making 
children's toys, home storage ideas 
and gifts you can make. 

Each home improvement booklet is 




Eight coiorfuT informative booklets Offer a 
variety of home remodeling and decorat- 
ing Ideas for the Active homeowner. 



$2. As a special offer to FM readers, 
order all night hook lots for S7. For 
more information, write to Georgaa- 
Pacific. Grs^at Possibilities, Do pi. MR, 
Risk 4R408, Atlanta, Ga 30362 . — IT 



It you ve come across a newpnxiLier wiu? sonw spoua) 
riHELu«s r Jm ui JLrww aJxsur ii. Wfiio to FA I IVcrt 
fertmJi. njpuAar Ait*ch&Hi££ r 2 Z 4 IVfiJT $ 7 ih $ 1 .. &GW 
Fori, Itf.y. lOOJfl. 
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Qi) Most Common 



HOUSE 

PROBLEMS 



If you’re buying 3 house, or doing 
an annual inspection on your present 
home, here's what to look for 



BY NORMAN BECKER, P.E 



D uring the Last 14 years, J'vo in- 
spected thousands of houses tor 
owners and prospective buyers in the 
Mew York area. When discussing in- 
spections, my clients usually ask, 'Ts 
the house structurally sound?" "Will 
the house stand for another 3Q years?'" 
They're primarily concerned with struc- 
tural problems. Although some houses 
do have structural problems, most 
problems are nof of a structural nature. 
Being aware of the most common prob- 
lems can be helpful to you as a prospec- 
tive buyer, a seller, or if you simply 
want to upgrade your home for greater 
comfort and safety, 

f Damaged exterior paths and 
steps — -SO percent of ah homes that 
were inspected. 

Exterior paths and steps in need of 
repair are a very common problem, 
Cracked sections often need resealing. 
However, in many homes paths are not 
only cracked, they have broken, loose, 
settled and uneven sections that need 
replacement, 

When a path or sidewalk is near a 



tree, the growing 
roots push up and 
cause heaving nn the 
walkway. Tins is a 
dangerous condition 
that should quickly 
be corrected. 



2 Inadequate attic 
insulation and venti- 
lation — 60 percent of 
all homes inspected. 

Attics are often in 1 
adequately insulated 
and inadequately 
ventilated. The attic 
Should be insulated 
to reduce heat loss in 
winter and heat gain in summer, the 
latter to minimize air-conditioning 
costs. In an unfinished attic, the insula- 
tion should be located between the floor 
joists and not between the roof rafters. 
Quite often, in finished or partly fin- 
ished attics, there is no insulation on the 
unfinished side of the partition walls. 

Attic ventilation helps prevent mois- 
ture accumulation. The attic tan be 



Steps with two or more risers should have a handrail, these steps 
could prove especially difficult to use without a rail In the winter 
months. Steps- both Interior and exterior — without rails or with 
uneven risers are the 17th most common house problem (see 
page 4fl|. The joints between bricks and the cracked sidewalk 
her# also ore in need of repair. 



ventilated by gable vents, soffit vents, 
roof vents and/or a ridge vent. Tho 
effective ventilation opening in an auic 

(PltrasG r u jtt to p ane 44J 



Norman Becker* a licensed professional 
engineer , is president of Universal 
Home inspection fnc. m Suffem, J V.Y. 
Becker also writes PM's Homeowners’ 
Clinic. 




PM&lflMt fi Most homes have damaged 
exterior sidewalks or damaged exterior 
steps. This heaving sidewalk caused by roots 
of an adjacent tree h a tripping hazard In 
most communities,, repair Is the responsibil- 
ity of the homeowner. 



Problem 2i This attic has adequate Insula- 
tion for the region, but many attics don't. 
Here, insulation is located both between 
the floor Joists and over them. The insulation 
over the floor joists reduces heat loss 
through the joists. 



Problem li inadequate trawl-space insula- 
tion is widespread, To correct this situation, 
lh# area between the floor joists over the 
crawl space Is covered with rigid foam 
insulation boards, which reduces heat tos 
and conserves fuel. 
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Stop and go traffic can be 
murder with touted plugs, 
That's when sopty carbon buildup, 
caused by repeated cold starts, can 
r ead to rough idle and misfire. A threat 
we never took lightly at Motorcraft. 
Hence, our extended tip design. An 
engineering masterpiece that can 
handle power surges up to 33,000 volts 
without missing a beat. 
A design that burns away 
sooty carbon, as you drive. 
The result: a sure, clean bum for 
better engine performance and 
better gas mileage {provided your 
engine is properfy tuned and 
normally driven). 
The extended tip spark plug front 
Motorcrafi. Quality' parts for a!i 
makes of cars and trucks. 
Get it together buckle up 






• W7"jl i'-- *<£*' * "?. . f 

• ' v *- J .. - ,' Jr^*,'^' !^- t _ *■«, .^»_Tjrafw+- -#sra.7^i ■. 

THERE ARE PLACES ON EARTH 
WHERE NO LIFE EXISTS EXCEPT 
SMALL COLONIES OF ISUZUS. 



JHKbiS 357 




In some tit the farthest comers of the 
earth, you'll find the only fonn of 
transportation is an lsuzu. Or a 
donkey. 

Take the small colony of Isuzils 
you see here. Clockwise, you’ll see 
tnir new Space Gib,' standard bed 
pick-up, Trooper 11, Inngbed pick-up 
and smother TmtJper 11. Five 
versions til high adventure powered 
this year by an all new 2.3 liter gas 
engine. I An optional turbo-diesel 
engine is available tor the pick-ups 
am! the Tnxiper II. " ' ) 

The Trooper II is a go anywhere, 
do anything, ibur-wheel drive that 
thinks it’s a utility mjek. With its 
huge 21,9 gallon fuel tank, you can 
leave civilization and go up to 6 13 
miles without refueling,"* The 



versatile Trooper El was voted “4x4 
of tile Year" by 4 Wheel & CYf-Ri si d 
magazine. And still, it's the least 
expensive 4x4 in its class! 

Then there’s our Space Gi h. In its 
cab, there's mom for up to four 
people, with the optional jtimpseats. 
Pi un, there's extra storage spice for 
your equipment, with a built-in 
tonneau cover for security, There's 
even a sunroof standard on the LS 
model. 



And now our most popular Isttzus, 
Out lucighed anJ standard bed, No 
other truck in its ckiss tins a larger 
bed than our bngbed, it also lias the 
largest standard fuel tank in the field. 
And our standard bed just won the 
stock mini pick-up class in the 
tt>tdheSt off-road race in the world 
— the Raja 1000. 

Isuzu trucks, You'll find a small 
colony right at your Isuzu dealer. 
Ready to go. Anyplace. 




THE FIRST CAR BUILDERS OF JAPAN. 



]*W5. " T LJiixHkld mx 'Jvail^He m O^glra.v Tur^t-dii^.-l trucks aviiibih4e HimniET s 4 Tn^gier MKl 

Uj? - fsiirpyposi MR." f bn - fufnjwkMi. Ac ru.il mitafjjc may vupy. 





15 COMMON HOUSE PROBLEMS 

fCffjit/fHigfi from jitf/ff 4ftJ 

where there is a vapor hamRi cn, nr 
next to, the insulation is 1/300 of the 
attic floor area. 

To determine the approximate insu' 
lation R values for your geographical 
location, consult the map in How Ta 
Spot Home Energy Wasters, page 131 . 
Sept. '84, or call your local utility. 

3 [nodi’qimlt crawl space Insulation 
and ventilation— 55 percent □/' all 
homes with crawl spaces inspected. 

The problems in a crawl space are 
similar to those in attics— inadequate 
Insulation and ventilation. Water seep- 
age can also be a problem. Many crawl 
spaces have dirt floors, which should be 
covered with polyethylene plastic sheet 
10 cornrol the moisture buildup. 

Adequate ventilation minimizes 

moisture buildup that promotes rot. For 
most homes, l aq. ft. of unobstructed 
opening for each 25 linear ft. of wall PS 

adequate tp properly ventilate. 



Wet basements — 50 percent of all 
homes with basements inspected. 

Due to its b&tpw- grade location, a 




Problm 4i Some signs of a wet basement 
Are water stains, discolorations and scaling 
paint on the foundation wa I L These Indicate 
that water or moisture has seeped through 
from the exterior to the interior. 




Problem It Cracked and deteriorating as- 
phalt shingles are a widespread problem. 
These shingles on the roof ridge should be 
replaced even though there Is no Indication 
that water has leaked into the house. 



basement is vulnerable its water pene- 
tration. Water seepage into a basement 
can be caused by a number of factors: 
faulty gutters and downspouts, poor 
grading of the ground immediately ad- 
jacent to the structure, leaking base- 
ment walls due to high hydrostatic 
pressure, and/or a high ground water 
condition. Depending on which item or 
items are causing the wet basement, 
the solution would be either the use of 
drainage pi pas. degrading, Installing a 

sump pump, waterproofing the founda- 
tion or possibly using a combination of 
the abtfve. 

S Electrical problems — percent of 
all homes insfjected, 

To adequately inspect the electrical 
system, it's necessary to remove the 
cover to the electrical panel box. This 
should be done only by a person experi- 
enced in electrical work, Once the cover 
is removed, you can determine whether 
the individual branch circuits are pro- 
tected properly. Quito often, branch 
circuits rated at 1.5 and 20 amps are 
protected by 20- and 30-amp circuit 
breakers or fuses . If those branch, dr 
cults are overloaded, instead of the 
circuit breaker tripping or the fuse 




Problem Si To evaluate electrical service, 
remove the panel box cover. Check com- 
patibility of circuit breaker amperage and 
gauge of respective branch circuit wires. 
Also cheek for aluminum wiring. 




Problem #i The baie of this downspout 
should be extended, ora splash plate should 
be Installed so that water flows away from 
the house. Water from this spout had en- 
tered the basement. 



blowing, the circuits will become very 
hot and could cause a fire- 

In a number of houses built between 
J9f>5 and 1973, aluminum wiring was 
used in the electrical system. According 
to the Consumer Product Safety Com 
mission, aluminum wiring is a definite 
fire hazard. 

In order to correct aluminum wiring 
problems, it J s necessary to pigtail short 
copper strips at the ends of the alumi- 
num wires and to secure them with a 
special safety connecLur made fur thisi 

purpose. The connectors are available 

at eled.ri.ca] supply houses. The Free 
ends of t he copper Strips should then be 
fastened to the outlet receptacles and 
switches (see Homeowners' Clinic, 
page 30, May 8h} r 

6 Heating system problems — 4^ per' 
cent of all homes inspected. 

Most homes are heated by warm air, 
hot water or steam through oil- or gas- 
fired furnaces or boilers. On my inspec- 
tions, I often son an aging or obsolete 
boiler or furnace, as well as malfunc- 
tioning or missing controls such as low- 
water cutoff H high pressure or tempore 
ture Si mil switch, fan control, relief 



(Please turn iti payt? 4ti) 




Problem ti Antiquated heat systems are 
commonly in uv ibis old coai-buniing boil- 
er WAS made more efficient with a new oil 
burner i| foreground]- BUT there Is no low 
water cutoff added. 




Problem f i A fire hazard such ai lack of 
smoke detectors h an easy and Inexpensive 
problem to correct. A smoke detector 
should be located on the celling in the hall 
that is next fa the bedrooms. 
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THE LEADING EDGE. 




And an optional 
rotating side 
handle for 
better control, 



Igi with a com- 
i partmentfor 
m storing bits* 

1 ' And it comes 
with a Full 
2-Year Home Use 
Warranty* 



*$ide handle will be 
included FREE with purchase 
of the M47 Series 3/8" 
Variable Speed Reversing Drill 
(model §7144) thru 6/30/85 * 



h (<] £* \ i 


1 1 r! IX #11 lire*] i ft *t 















Your 

Ultimate 

Weapon 

Against 

Athlete’s 

Foot. 




TOLHAFTATI 1“*- 



ATHLETIC S FOOT HEUEDT 



There's no stronger 



more effective way 
lo prevent and cure 
athlete's foot without 



a prescription. 



Also available in cream, 
powder &- solution. 



IS COMMON HOUSE PRO BLEMS 

( L-.J r| r 1 1 : ■ ■■ i ■’ from p.= 3 iTr? 44 ) 

valve, Qkl burner, gas valve, zone valves 
or circulating pumps. 

W Deteriorated roof shingles— 30 per- 
cent of j li homes inspected. 

Most of the pitched mofs in the 

United States are covered with asphalt 

shingles which have a projected life of 

17 to 22 years. As shingles age and 

weather, they begin to curt, lift, lose the 
granular coating, develop hairline 
cracks in the surface end erode in the 
slots between the shingle tabs. As they 
dry, they also become vulnerable to 
wind damage and can be tom oft their 
mounting. 

in the house shown, the ridgs shin- 
gles over the front entry area had 
developed large cracks and were in 
need of replacement. As a roof covering 
ages, replacement of some of the shin- 



gles may become necessary to extend 
the life of the roof. It is usually not 
necessary to reroof a structure because 
of missing or defective shingles. 

8 Missing or damaged gutters and 
downspouts — 54 percent of a!/ homes 
inspected 

Most houses could benefit from gut- 
ters and downspouts controlling the 
rain runoff from the roof. Yet, sagging, 
Loose, missing and leaking sections of 
gutters and downspouts occur in about 
one out of every three homes Occasion 
ally, downspouts are set ImpTOperly. 
The lower section of the downspout 
must be set outside of the upper sec- 
tion. Otherwise, water will leak through 
the joint. Bases of the downspouts must 
always be extended so that water flows 
away from the structure. 

9 Fire safety hazards — 30 percent of 
all homes inspected. 




Problem IQi Deteriorating plumbing piping h common. Mineral deposits and tu si buildup 
at the Joint between an Iron pipe and brass fitting (taft. arrow | indicate leakage. The 
combination of Iron with copper and brass results In galvanic action that accelerates 
corrosion pi the iron pipe. Mineral deposits along the sides of a brass pipe (right, arrow | 
indicate leakage resulting from zinc In the brai* drssolving Into the water, deposits 
temporarily self-seal the leak- But the pipe needs replacement, 




QW 

VEMT 

TO 

ROOf 



WATER ROW 



WATER FLOW 



V/Vfr N A UOK TRAF A NOI 
VENTED TO A YEWT 

STACK. THE PUSH OF THE 
WASTE WOTER CAM SIPHON THE 
wus* S£A£ our Of the nw 



WITH WO WATER SEAL. SEWER 
SAMS Can ESCAPE flvTO Thl 
HQU5E lETtiwGW^TEPB^NFM 
AaOUT S SECONDS AFTER If 
HAS DRAMID REESTABLISHES 
Trf WATER SEAL 



5-type sink traps {left and center] are usually improperly vented and aren't allowed In some 
communities. P-type sink traps (right) usually vent sewer gases in the proper manner 



I9S5 Ledcrit Labor hot w* 
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All houses should have a smoke de- 
tector mounted on the ceiling m the 
hcillway by the bedrooms. The lack of a 
smoke detector Is a fire safety hazard. 

ln many homes, there are exposed 
wood framing members in dose prox- 
imity to the heating ^ystetn boiler or 
furnace- The exposed wood should be 
covered with Fire- rated gypsum board, 
such as Type X Sheeirock, as a fire 



safety precaution. This material has a 
one-hour fine rating. Although it will not 
stop a fire, it will prolong the amount of 
time U takes before the fire makes 
contact with the wood. This hopefully 
will provide sufficient time for the occu 
pants to make their way safely out of 
the house 

to Deteriorated or improperly vent- 
ed plumbing — 28 percent of aU homes 
inspected, 

The plumbing system in a house 
includes the distribution piping, the 
wastelines and the fixtures. Deteriorat- 
ed distribution piping is a very common 



problem In older homes. Normally, 
pipes are iron, brass and/or copper. 

Iron pipes have a projected life of 
about 45 years. When they are re- 
placed, they generally are replaced on 
an as- needed basis with copper pipes. 
Unless an electrolytic coupling is used 
at the joint between the iron and copper 
section, galvanic action at that joint will 
cause deterioration of the iron pipe. 
This is noted by a buildup of rust and 
mineral deposits at. the joints. 

Another problem with brass pipes is 
that; the zinc in the brass begins to 
dissolve into the water, leaving pm- 
iFle ase turn to page 48) 



PrUblam lJa JfHDffHt installation of A 
water heater i= a common occurence, In this 
tjsc the exhaust stack ] white arrow) slopes 
Improperly downward From the water 
heater to the chimney, and the gas pipe has 
a flexible connection [black arrow] rather 
than a rigid feiack iron pipe. 



(SJ Husqvarna 

The Chain Saw Professional 

For the dealer nearesl you consult your Yellow Pages 
Or write Husqvarna, 224 Thom-dale Avenue, Sense nville, Illinois. 60106 





Problem T 1 1 Subterranean termites, the 
Type which causes the mort harm to houses 
In the United States, are found In every state 
except Alaska. Small, patched holes, evenly 
Spaced In a Concrete block foundation wall 
Indicate that the house h« been treated 
again&t termite Infestation. 





Got some major league weed and grass trim- 
ming ahead? The Husqvarna 16R is in a league 
by itself. 

Forget those under-priced electric trimmers 
with their limiting cords. The 16R J s gutsy IScc 
engine, 1 1 pound overall weight and large capac- 
ity fuel tank add up to an unbeatable combina- 
tion of strength, lightness and convenience. And 
since it's part of the Husqvarna team, you know 
it's built to stay that way, 

So don't trust your brush cutting to a bush 
league tool. Check out the trimmer that's with 
the winning team; the new 16R,from Husqvarna. 
And check out its bigger, even more powerful 
teammate, too, the24cc model 24R. 



FIRST STRING 
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15 COMMON HOUSE PROBLEMS 

from 47) 

hnles in the pipe Water oozing Out at 
Lhose pinholes -evaporates. The miner- 
als contained within the water are de- 
posited oo the pipe Eventually , these 
minerals self- sea I that leak. A pipe in 
this condition should be replaced. 

Another common plumbing problem 
concerns sink drains that have 5-type 
drain traps, These traps are no longer 
allowed in many communities because 
they often are not vented properly. 
Under certain conditions the sink irap 
can loss its seal and you have, in effect, 



an open pipe between the sewer and 
the sink. Noxious sew^r ga$e$ can then 
seep into the room. S -traps are found in 
older homes, and in newer renovations 
that were not approved by the munici- 
pal building inspector. 

1 V Termites — -23 percent of ait 
homes inspected. 

A termite condition can be controlled 
by applying ch emicaE insecticides t o the 
building and surrounding soil. 

You can often tell if the house has 
been treated chemically by the patched 
holes in the foundation wall In the 
house shown, the foundation wall is 



concrete block with an outside cement 
coating. The blocks were drilled and the 
voids in the blocks were filled with 
chemicals and then patched 

12 Hazardous steps and stairs — 21 
percent of ati homes inspected. 

When there are more than two risers 
in a set of steps, a handrail is recom- 
mended. This is especially true for 
exterior steps subjected to freezing rain 
in winter. Indoors stairs leading to a 
full tfEtit quite often are missing a 
handrail, as are steps going to a base- 
mem. Frequently, stairs have uneven 
risers {vertical distance between steps) 
This is a tripping hazard 

{Fleas# t urn t o pipe 126) 



l*i A frayed sitsh cord [left) or 
one that s broken and mltting (right) occur 
In older double hung window?. Cord? can 
be replaced by a new cord or chain, or the 
counterweight system can be replaced by a 
pressure -balance system of channels [see 
Hpmeowne/r GWrric page 25, March SSJ. 



Pfrvfelvm l*i Common problems In a de- 
tached garage include rotted sin plate and 
termite damage. Both problems arc present 
here, in addition, the bade wall Is bowed 
outward due to the impact of parking can. 
The problems with attached garages In- 
volve exhaust fumes and fire hazards. 



Gumoirt ' Jet Spray is America's 
best-selling carb cleaner, num- 
ber one with do-it-yourselfers 
and professionals alike. 

Cleans instantly, on contact- ’* 
carburetor threats, barrels, 
ports, jets, linkages and 
more. 



Nothing deans raster, better or 
more professionally than Qu moot 
Jet Spray, Available in 5 oz , 
13 oz. , and new 19 oz. sizes. 

■ 

* GET YOUR HANDS 
ON SOME. 
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CANADA AT ITS BEST 



IMPOitW-tt B-^PIFTte LTD LOUIS VJLLt KT 
LANADIAN WHISKY—* BlKND 9t3 ^OOf O Ifl04 



LIGHT, SMOOTH, MEL LOW 



PMOIQ^P-UPHru 4T PACI^I-r CG 4i-T WM.QAHADA 




no harsh abrasives. 

NEW CLEAR COAT. 

KEEP THE MINT ON YOUR CAR 




CmfUJGlB 

c*rjS«±!S2 



rxprrfiwn ftutUm.Mwi 
Am Pmatu frrvhi! 



It took Turtle Wax* to create a clear formula car wax with a brand new 
clean ing/polishing system Unlike most ordinary waxes that can actually strip 
off your paint, new Clear Coat™ safely cleans, shines and protects because it 
has no harsh abrasives. It's a clear difference that you can see just by looking 
at it. New Clear Coat™ is good for ail finishes especially the new layered 
Daints with the clear, final topcoat which is easily scratched by ordinary car 
its harsh abrasives 

a car wax completely safe for all advanced car 
ss yet extremely effective on old cars, too. We 
guarantee it. New Clear Coat™ car wax and polish in 
both clear liquid and clear gel. Now the choice is clear, 

Save $2.00 with our introductory rebate offer. 

Details at your favorite retail store. 



turtle wax 




i9&6 Turn* mx, kK 






T here are some Saturday nifrchrimcs 
who warn nothing to dti with iruu- 
blrshooLinq and repairing power hu?pi 
imj systems. EE you're one ol-thc:m. 
consider two factors before deciding to 
Wash your hands of The matter. 

] You can do a Sot of troubleshoot - 
inq using oniy your nyns. If you deride 
to buy n tost gauge thru reveals wheilv 
pr ihc- 1 systPtn is developing and holding 
ample pressure there isn't a power 
steering problem that you fan's track 
down for yourself 'IT te ie>t gauge 
described later cosf^ about 



2. Replacing two ot the three key 
elements ul u ppvyet steering system is 
not dibicult Clinging the higb-pres 
sure {delivery! und low^ressure (re- 
tumj hoses can be done In Jess th®i SKI 
min u lev Instilling -i power steering 
pump lakes loss chun two hours. How- 
ever, replacing the power steering gear 
should probably be left to a profession- 
a I Fortune tel \ ir fails much Ipbs fre- 
quently than u hose or pump. 

Replacement vs- overhaul 

Replying u pump with a used or 



Integra! pews r steesUng ?ystem us£1 an 
englne-dflven preisiJif pump |s 
operate ? built-in power cytlndef . 

rocondi tinned unit is less expensive 
than overhauling it. To give you an idea 
of costs, compare the following price 
quotes for a 1982 Grand J’ris 
■ The service department of a Pontiac 
dealership quoted $200 to overhaul it. 



BY MOW I SCHULTZ 



FQWE.fi STEERING 
GEAR 
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drives die power steering pump. Jf the 
drive bed is frayed or spill it must he 
replaced. 

To determine if a power blearing 
pump fin vp belt is too loose, check It 
with a belt tension gauge or press down 
on the bell with your Finger. A properly 
adjusted bell should deflect 7* to 7? 
inch — no greater 

Tighten a bell by loosening the ad- 
justment bolls and pulling The pump 
toward you. Use a pry bar, if necessary, 
but don't press against ihe reservoir. 
You may bond or distort it, Place the 
bar against the pump housing which is 
solid The pump and reservoir actually 
are separate components (Pig. 2). 
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Tracing a fluid leak 

Next, check the fluid level. E*ower 
steering fluid doesn't evaporate, so a 
low level Indicates a leak, Often, a low 
oil level will cause the steering pump to 
make a groaning noise 

However, there is the possibility that 
in checking fluid level on a previous 
occasion someone left the cap loose and 
fluid was lost out the neck of the 
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I Linkage type systems die an eorfy design used Into 
the 1960 s. mt power tyilnder provides power assist to 
an othetwUe standard steering linkage. 

(A new pump is $450 installed.) 

■ An Independent mechanic wanted 
$150 to replace the defective pump 
with a junkyard unit, 

® Ely comparison, it would cost only 
$50 If you went to a junkyard to buy the 
pump, then installed it yourself. Even if 
you purchased a remanufactured pump 
for an '82 Grand ITi* and installed it 
yourself, Li would cost $95 
M for do-it-yourself overhaul of a 
power steering pump you may need 
spun: ini loEuls. The repair kit cu-hih iibuul 
$ZO and it takes longer to do than 
simply replacing the pump Do-it-your- 
self overhauling doesn't scum like a 
practical approach. 



steering problem could also be the 
result of faulty wheel alignment, a 
defective steering linkage or faulty sus- 
pension component. 

Problems normally associated Wills a 
mu [fund ion Ln the power steering Sys- 
tem arc a jerky feeling Ln the steering 
wheel while moving at a slow speed or 
when turning the wheel with the car 
standing still; noise (groan grind, 
squeal}; a momentary loss of steering 
assist: and hard steering 

There are two kinds of power steer- 
ing systems: integral and linkage. The 
integral system fsee lead illustration) 
has the power cylinder builr into the 
steering gear. The linkage system {Fig. 
1) has the power cylinder mounted 
eKtomally on the steering linkage. 

The integral sysEum. now in widest 
use, is thp one we concentrate on hero. 
For a linkage system, troubles hooting is 
done the same way. except you also 
must inspect the power cylinder 
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Finding trouble 

The first step is to isolate the cause of 
a problem if. Indeed, the cause is con- 
fined to the power steering system A 

T Z Prwufizftd frukJ 
to operate the 
ft«f Ino l* provided 
by the pymp assem- 
bly, while the fluid 
j'iiS'j itself li stored In the 
f ™H| ] reservoir, a lumped 

J lkr\ metal housing 
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3 Hlgh-presjure nose is the weak link In 
The system, and most likely to leak. 



reservoir. Therefore* refill the reser- 
voir. lighten the cap and keep an eye on 
die level lor a few days 

[f the level drops again, check for 
leaks by wiping high rind low pressure 
hoses cloan. Itiosn hoses extend from 
the power steering pump to The steer- 
ing gear. Examine them for cracks and 
splits and fur Jluid seeping From around 
fillings (Fig. 3). 

A leak may not show up 

b ~'~^ z ^^-^^then and there, espe- 
dally a small leak, 
^ | If there's doubt. 

A | spread chalk dust 

1 or talcum powder 

bf/ I on the hoses. 

K Start the engine 



Drive belt 

If the problem you're having is a 
jerky feeling in the steering wheel ur 
hard steering, first check tires Fur prop- 
er Inflation. Then, inspect the bell that 

PUMP 

ASSEMBLY 



RESERVOIR 
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and mo vo the storing whorl 
from stop to stop t hme oi --mi 
times. Shut off the ongtn.v and 
check to soe if the chalk dust or 
talcum powder reveals a ii 

Replacing hoses 

If the leak seems to be core mo 
from a metal fitting when tin: 
hose connects to the power 
steering pump or gear, tighic; 
the fitting and test again N H it e 
that in order to replace a hose 
you often have to disconnect: it 
at those fittings and not whei i- 
the rubber part of the hos/- 
connects to the pipe. On rr-.n, ■. 
pumps. the hoses and pipes ■ 
one-piece units at both end - Ju 
some pumps, taw-pressim 1 
hoses and pipes can be 
separated where they 
are joined together with' 
damps. 

The new hose you buy must 
be one designed for pu.v-- 
steering systems. Make er- 
tain that the metal pans of t hr 
new hose are the same as die 
old hose. If they aren't. imaki- 
sure they can't make conraci 
with any electrical connections. 
After installing the hose bleed 
the system to expel air. 
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4 Power rt wring pumps are most likely to leak at pressure 
hose fittings, cap seal, lOaft seal and housing flanges. 



Bleeding the system 

Fill the reservoir, start the engine and 
turn the steering wheel all the way 
from one stop to the other. Do this five 
times in each direction, pausing a sec- 
ond or two* at each stop — but no longer 
Keeping die steering jammed against a 
atop can damage the pump. 

Now. with the steering wheel in a 
straight ahead position, run the engine 
at idle for three minutes. At the end of 
this time, siphon some power steering 
fluid from the reservoir into a glass 
container and examine it. 

If fluid is light tan or a milky color, 
there may still bo air in the system or 
the fluid may have been contaminated 
with water. Repeat bleeding. If the 
color doesn't clear up. siphon fluid From 
the reservoir, add new fluid and repeat 
the bleeding procedure. 

Inspecting pump and gear 

If hoses aren't leaking, inspect the 
power steering pump and steering gear 
for leaks. Sian with the pump. Clean it 
with a rag. using a cleaning solvent if 
necessary Then, spread chalk dust or 
talcum powder, concentrating it In ar- 
eas pointed out in Fig. 4. 

Start the engine and turn the steer- 
ing wheel slowly from stop to stop two 



or Three times. Remember — don’t put 
force Or hold the wheel against the stop. 

Turn off die engine and examine the 
pump. If there's a leak, fluid will show 
up on the chalk dust or talcum powder. 

Some leaks arc easy 10 repair. A leak 
from the reservoir cap usually can bo 
fixed by replacing the cap. On GM 
power steering pumps, a leaking shall 
seal can be replaced without disassem- 
bling the pump: even the reservoir seal. 



K fairly easy to replace. Leaks 
from the area where a hose 
Humects can frequently be ra- 
p ired by simply replacing an 
ring seal, before replacing a 
: !'. ; mp with a junkyard or rebuilt 
unit, chock your service manual 
re see what's Involved Leaks 
: aused by damage to the pump 
reservoir arc grounds for re- 
placement. 

While checking the pump, try 
locking the pulley back and 
Edith. This tost establishes 
whether the shaft is worn If 
y u find that it is, replace the 
pump and bleed iho system. 
Check the steering gear 
for leaks the same way. 
concentrating on those ar- 
ims that are pointed out in Fig- 
iji & and fi 

If the steering gear leaks, 
should you have it replaced or 
• i-.erhauled? There is no simple 
answer. 

There's a good chance that a 
mering gear leak is the result 
■ i! seals having boon chewed 
up because the steering shaft 
hrss corroded or pitted. New 
sHriJ? will only suffix the same 
fate. If that's tbo case, overhaul- 
ing the unit would he a waste of 
time and money. 

Make the decision whether to repair 
the leak or replace the unit after con- 
sulting with a mechanic and/or your 
service manual. 

One potential problem with junkyard 
parts is that they may be in no better 
condition than the parts You're replac- 
ing. The junkyard will probably permit 
you to return defective parts, but you 
lose out on the labor involved. Don't 
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S Recirculating ball-type power 
steering gears can drip Fluid from bous- 
ing flange, shaft seal or pr^*s5ure Fitting. 
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6 Rwk-and-plnipn power steering gears carry addition- 
al pressure lines and oil seals prone to leakage. 



attempt to replace a steering box or 
rack without a service manual. 

Pressure testing 

After checking the drive bell and 
looking lor leaks. the final step in trou- 
bleshooting ci power steering system is 
a pressure test, A power steering sys- 
tem analyser is needed for this. 

A pressure test can determine if a 
problem is caused by a pump nr steer- 
ing ge^r failure. The less should be 
performed when any of these symp- 
toms are noted: an increase in effort 
required when turning the wheel fast 
jerking action in the wheel when turn- 
ing that is not cured by V-bell replace- 
ment. nr generally hard steering and 
lack of assist. 

Disconnect the high pressure hose at 
the steering gear and pump, Attach the 
analyzer between the two (Fig- 7) 
Identify the high-pressure hose by 
starting the engine and holding your 
finger on each hose as someone moves 
the? steering wheel from stop to stop 
The hose that you feel a surge from is 
the high-pressure hose. 

Another way to identify high and low 
pressure hoses is by the fittings that 
secure hoses to pipes Generally, 
crimped fittings are used on a high 
pressure hose while a clamp is used an 
y low pressure hose. 

Warm the fluid 

With the analyser connected and its 
control valve open, start the engine and 
let it run until the power steering fluid 
gets warm. For accurate test results, 
fluid temperature should be between 
1 50 and 1 70° F Help raise the tempera- 
ture quickly by Turning the v 
wheel from stop to stop a few times. 

Now. with the steering wheel in the 
straight-ahead position, make a note of 
the reading on the analyzer gauge 
Check this reading against the a t stand- 
still specification given hy ihe car man- 
ufacturer in the service manual. 

Ef the reading is higher than [his and 



are not kinked, 
replace both of Them. One 
or both have restrictions, 
Close and open the ana- 
lyzer valve three times. Rt^ 
cord the pressure reading 
each time it is dosed. 

Caution: Don't keep the 
valve closed longes than 
five seconds at a rime, You 
may damage the power 
steering pump. 

Again, check readings 
against the speciffcanons. 

Notice the difference in 
pressure between the three readings, It 
should vary no more than SO psi. 

Interpreting readings 

A lower-ihan-specified pressure 
reading or pressure readings not within 
5Q psi of each other could indicate a 
malfunctioning flow control valve or 
pressure relief valve, ivhich is in the 
power steering pump of most non-U M 
cars. In a CM car the pressure relief 
valve Is in the power steering gear It 
may be possible to restore these parts 
by removing and cleaning thorn If the 
pressures are constant but below 
specs, the rotor arid vanes are damaged 
and the pump must be replaced 

To test the steering gear, open the 
analyzer valve. Turn the steering wheel 
all the way to the loft. Record the 
reading Then, turn the steering wheel 
all the way to the right and record. 

Compare both readings to the maxi- 
mum reeding you got when you closed 
the analyzer valve during the last Test. 
If the two readings are lower There is 
an internal leak in The power steering 
gear. Overhaul or replace the unit. 



Tips on replacing a pump 

1. Replace a power slewing pump 
when the engine is cold to avoid burn- 
ing yourself. 

2. Remove battery negative cable. 

3. If possible, remove hoses From 
the pump aft or removing the pump 
from the engine to keep from spilling 
power steering fluid. 

4. When you'vH disconnected hoses, 
place caps or tape over their ends to 
keep dirt out of them 

5. If The drive be lt pulley is in front of 
the bracket holding the pump co ihe 
engine, you may have to remove the 
pulley before you can detach ihe pump 
If the pulley is pressed on the shaft, 
you'll need a puller. You may also need 
a puller to remove the pulley from a 
pump after taking it off the engine, so 
you can Transfer the pulley to the 
replacement pump. 

6. In some cars the power steering 
pump and bracket are two separate 
parts. Remove the pump by unbolting it 
from the bracket. En other cars, the 
pump and bracket arc removed from 
iho engine? as an assembly. 

7. After installing the new pump, 
lighten the drive belt until it deflects V* 
lu £ /? Inch — no more, no less. If you 
make the drive belt too tight, the pump 
bushing may wear. 

&. Fill the reservoir with power 
steering fluid — not automatic transmis- 
sion fluid. The two are nol the same. 
Note: This precaution docs noE apply to 
cars made by Ford MolcrGo. According 
to Ford, you may use Type F automatic 
transmission fluid (but not Dexron or 
any other type} in a Ford. Lincoln or 
Mercury power steering system. 

9- Bleed the system to purge air. PM 
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7 POWW ftrtrlng system analyzer Is lapped into the high- pressure Hose Ed trouhl«hoot 
pump failures. Us* ircwitroJ valve [arrow] In order lo take pressure readings. 
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WHY l SWITCHED TO NEW OLD SPICE: 
It keeps me drier than Mennen: 

Just one Stroke of new OLD SPICE Solid anti-perspirant keeps 
you drier than two strokes of MENNEN a nti-per spirant. 

And you won't find a solid anti^erspirant more effective than that. 

* iMJShLilTwiJnr. 
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"Whether you drive 
back and forth across 
the country or just back 
and forth across town, 
Ford is making driving 
comfort a science.” 



Lewis F Schaffer. 
Senior Desigrwr 
Package Engineering 
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In this CL 9000. Ford dusted 45 
gauges and controls ii'Uhtn 
pnsy to nraii easy to reach 
range A f i iges. SUi frftes mid 
bulbs are plug in type Jor easy 
service. 



To America's professional 
drivers, the cab or a heavy 
truck is their office and— for 
days at a time — their home. 
That's why Ford Motor 
Company ergonomic engi- 
neers design these cabs 
from the driver out. 



Get it together — Buckle up! 
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The seats in the Mercury 
Cougar XR-7 are designed 
to be comfortable lor more 
than just your bottom. 
Moveable seat bolsters and 
adjustable thigh supports 
help keep the driver in a 
stable position, even 
while the ear is corner - 
ing, Another example 
of Ford Quality 
you can feel. 



AriU-ulciit^i sr-rNM uj (in- ( ’vugur A'K 7 
rn ihHuri i^jr<trvYJ that may fv or tlejlfitezi ncwrdintf n • 
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Ford - Lincoln - Mercury - Merkur 
Ford Trucks ■ Ford Tractors 



Quality 
is Job 1. - 
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LOOKING BETTER AT 200 



We've advanced from Ben Franklin's bifocals 



Wth nr W "progressive addition" contact lensei jfelt] th* USftT C an iM rtfear objects above and below, viewing distant objects 
straight ahead as he would In normal vision. Traditional bifocals make you look up for distance and down for near objects. 
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Ben Franklin s blhxJh -consisted 
of two pain of tenser each 
ground f or a different focus. 



BIFOCALS: 



to bifocal contact lenses. 

BY JACK GRAZIER 



Jen Franklin patented the world' $ 
First bifocals 300 years ago this 
month, fn a letter to his friend. Gecirge 
Whately. Franklin wrote; l, I formerly 
had two pairs of spectacles, which 1 
shifted occasionally. Finding this 
change troublesome . . . [ had the glass- 
es cut and half of each kind associated 
in the same circle.' * 

Using cast-iron hand tools and abra- 
sives, Franklin's optician ground the 
lenses, starting with pieces of flat glass, 
The line in the center of each frame 
appeared where the two half-tenses 
joined — the bottom half for reading, the 
top half for distance Today's b 'execu- 
tive' 1 bifocal 5 . made with only one piece 
of glass in each frame, bear a similar 
straight bisecting line where the two 
differently ground refractive surfaces 
of the same lens meet. 

Bifocals in the past decade have 
undergone major technical leaps. One 



method is the shaping of progressive 
addition lenses — bifocals without the 
lines — called sagging A piece oF glass 
is heated lo the point where it slumps, 
or sags, over a ceramic mold, producing 
a curvfi graduating from ellipses to 
parabolas to hyperbolas so gradually 
that no line between varying refractive 
surfaces exists. Some companies make 
the no-line lenses by machining them, 
using computer-controllod tools to 
shape the progressive curve 

Thfj ultimate no-line bifocal is called 
the soft-contact progressive addition, 
or varifocal. It's a contact lens. The 
distant vision area in the center of the 
contact changes gradually to the near- 
vision zone surrounding it. These 
lenses are made of hydrogels, ' water- 
loving"' plastics which allow oxygen 
transfer to the cornea. The water con- 
tained in soft contact bifocals can vary 
from 3B.5 to 79 percent, depending on 



the quality of the hydrogel. 

New lenses recently developed by 
Coming Medical Optics Dept, filter spe- 
cific blue light wavelengths believed to 
accelerate the degeneration of the eye 
fou nd in retinitis pigmentosa, a disease 
causing tunnel vision and night blind- 
ness. The lenses are made from photo- 
chromic glass subjected at high tem- 
perature to gases developed by 
Coming that alter the surface composi- 
tion of the glass, causing the filtering 
effect. Coming has also developed 
tenses to help patients with other light- 
sensitive eye diseases to see better. 

An infamous statement made by a 
Patent Office official in IB 12 Suggested 
the office be dosed permanently since 



"future invention is- likely to be slow or 
nonexistent." fn 1984, however, over 
160 patents were issued for eyeglass 
variations atone, and the future still 






looks bright. 
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BIFOCAL EYEGLASS LENS 



EYE 



PLUS LENS 
SFOMlNf 



58 





A special edition Zippo * I if 
with a solid brass case, and 
embossed with the Merit 
nautical crest. d> /Hi C 
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Filter 
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Warding: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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MAIL TO: THE MERIT LIGHTER 
P.O. BOX 6240 
WESTBURY, NT 11592 

. ease so nd mo i i Merit ] i«h ierM he > S 00 ea ch 

ftnetosed ;t to (TOerid label* nom any pack of Men* and a 
diLvk nr money order 1 no cash, pfcejiM'J mi do oiJt to 
Merit Lifchier 

NAM If, 

ADDRESS. 



CITY. 

STATE. 



_ZI0_ 



Offer mibNA only 10 personii nwr 2 I years pi ajpe Send check c>t nwMiey order only, pay-able to 
Men! Lighter QJfer jtix-J In U.S A cmflv tKcesa; wheie prebi hired. iLcen-Mrd. -t iha l'iJ bv Ij- 
Offer ifocid until iJecefnher H 1^4 or white iupf'ii Inis tlnht Allow ^ t-o ]D 'Arties for delivery 

rLcJ.-hr m>IP Urr W1SI Il'i ITUikd illW -you're PWAflttdl illilFicd With 1-ilLIE £ifdpK -■ jJfrd rfejJ! YiMi'lL jpM 

nr- I-H-T I l iii i ix? *rv ■•-.(; H :htY J- hr i* ■=- L-:i"w Wrhir The Mem 



l^lnn Offer. 120 P.:i. Avff.u- We* V.iL Me* Yuri I.VlT 






18401 

Solid rubber tire 
on a wooden 
carriage wheel. 



From soJid-rubber boneshakers 
to 50-series radials, tire advances 
made auto progress possible. 



BY MORT SCHULTZ 
Illustrations by Fat Ruggero 



F irst came the wheel. According to 
estimates, that was about 3500 B.C 
Then came the tire. The first patent 
granted for a pneumatic rubber tire was 
I n 1845 — to Robert William Thomson, 
an English clergyman turned black- 
smith. He made hollow tubes from 
pieces of rubber-coaled canvas, covered 
them with leather to provide protection 
from the roughness of roads and filled 
them with air. 

Thomson' s pneumatics were a com- 
plete bust in more ways than one. Word 
soon made the rounds among coach and 
wagon makers that they blew out after 
only brief mileage, scaring the oats out 
of the horsesj which were likely to boll 



and run. Despite Thomson's contention 
that riding on air was more comfortable 
than riding on old-fashioned metal tires 
and those new-fangled solid rubber 
tires f manufacturers stayed paL, and 
Thomson 1 * patent for the pneumatic 
tire was retired to the archives 

Between 1 B45 and the 1 89Gs, metal 
tires were used on horse-drawn and 
motorized vehicles. Thereafter, solid 
rubber tires became popular, 

The history of the tire for cars — 
indeed the history of tho automobile 
itself— is so closely entwined with the 
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Manutxtuen Assn 1 MVMA! in its help ir prejunnq 
this Strict of fifties 





1410s 

Flfeitprw tire wilth 
NON SKID tread on a 
wooden artillery wheel. 



1430s 

tpw-preuure 
balloon tire or a 
heavy ford wire wheel. 



1480* 

Low profile SO- 
itrrei radial tire on a 
cAst-iiifijmJnum wheel. 
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development of rubber that the two are 
inseparable. The man usually associat- 
ed with both is Charles Goodyear, who 
is often called the Father of the Rubber 
Industry. Many also regard him as the 
Father of the Automobile industry. 

They have good reason. It was Good- 
year who made it possible for people to 
ride in comfort — first on solid and then 
on air-filled rubber tiros. 

Before the development of the rubber 
tire industry, not many were willing to 
trade an their horses for a motorized 
vehicle that couldn't be driven faster 
than a coach because of vibrations cre- 
ated by metal tiros. 

How rough was it riding in a car that 
was equipped with metal tiros? Home's 
how Ll. Cmdr. Montague Grahame- 
white described Ihosa early days of 
travel in his memoirs on the auto indus- 
try, written in 1945; 

lh As a first experience of road trans- 
port without a horse, 1 have vivid reed 
lection of a drive along Farringdon 
Road. The car was art iron-tyred Daim- 
ler . , in 1896 The road surface was 
unevenly laid granite sets. The jolting 
over these cobbles reminded me of the 
medicine-bottle directions: 'Shake woil 
before taking/ 

"A drive some months later on a car 
shod with rubber tiros was like reach- 
ing harbour after a rough Channel 



crossing. Noise and vibration seemed to 
have vanished/' 

Raw rubber is an unstable substance 
of the tropics that turns gummy in 
warm weather Finding a way to over- 
come this characteristic and make rub- 
ber a usable materia] became an obses- 
sion for Goodyear. 

The events leading to the discovery of 
the vulcanization process began in 
1830 when Goodyear purchased some 
gum rubber from a Boston shoe factory . 
He bought the rubber on credit. When 
he couldn't pay the bill, he landed in 
debtors" prison. 

While serving his sentence, Good- 
year had ample time to conduct a series 
of es^riments to try and turn the soft, 
gummy materia] into a solid form that 
would hold its shape in hot as well as 
cold wither. 

The experiments continued without 
success until a wintry night in 1839. 
Goodyear hud gathered some acquaint- 
ances in a New England cottage to ask 
for funds so he could continue his work. 
In his hand he held a ball of gum rubber 
that had been mbced with sulphur and 
created in an acid-gas process, which 
demonstrated that he could at least 
harden the surface of the material. 

Arguing his case, Goodyear waved 
his arms and accidon tally struck the 
surface of a wood stove with the rubber. 



A band stuck to the hot metal. 

Scraping the mass off the stove with 
a knife, Goodyear was steriled to find 
that the rubber was as solid in the 
center as it was on the surface. Thus 
was the vulcanization process bom, and 
with it the rubber tire industry. 

Most of the earliest cars were 
equipped with metal tires—noi rubber, 
which was obviously not as sturdy. 
Comfort soon won out, however, and by 
1900 few automobiles sported anything 
but solid rubber tires. 

Many early tire manufacturers filled 
thick rubber tubes with cushioning ma- 
terials such as cork, glue, syrup, glycer- 
ine, rawhide, arsenic, sawdust, sand, 
rags or even tennis balls I 

In !S08 r a Belfast veterinarian 
named John Boyd Dunlop reinvented 
the pneumatic tire for use on his son's 
bicycle. Dun lop, unaware of Thomson 1 s 
invention of 43 years eeriier, fashioned 
a tube from sheet rubber and covered it 
with linen. He received a patent for ’’an 
improvement in tyres . . - for bicycles 
and tricycles." In 1889 he sold the 
rights to Harvey du Cros Sr. r who 
founded the Dunlop Rubber Go. Ltd. 
Dunlop himself had no further connec- 
tion with the firm. 

Du Cros did not initially try selling 
pneumatic tires to the fledgling auto- 
fFteose rum J5SJ 
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T he Hoover® Hetp-Mate 1 1" 1 hand vac is more 
powerful than battery-operated vacs Great for 
keeping your wwkshop neat, ft's so versatrle 
you're apt to find people using it tor cleaning 
upholstery, drapes, stairs even the car. But go ahead 
and share. 



T he Ready-Lite rechargeable light is better than 
a Itashltghi because it's always fully charged 
and ready to use. Only Ready-Lite has a swi\«l 
head to shine the light where you want it, And, Ready- 
Lite shines 50% longer on a single charge than the 
other leading brand. Ready-Lite by First Aten 



Because its a plug-in, your Hoover Help-Mate 1 1 never 
runs out of power 



ftvm J 

mobile industry. That distinction go&s 
to a Frenchman, Andre Michslin. In 
1896, Michelin outfitted e car with 
pneumatic tires and entered it in the 
Paris to Bordeaux race. The result 
summed up by auto raconteur H,G. 
Duncan, was: "’No fewer than 22 of the 
air tubes left strewn along the road 
between Paris and Bordeaux' r —a dis- 
tance of about 350 miles. Air-nil ad hard 
rubber tubes had no "give 1 J to them and 
wete penaLrated by objects in the road 
and by the road surface (mainly cobbl&- 
stones) itself. 

Said M. Levassor of the auto firm 
Panbard k Lavassor, whose car won the 
race on solid rubber tires: "Tyres filled 
with hay or straw might be successful 
but never if filled with air/' The predic- 
tion held true for another 16 years. 

The success of pneumatic tires can be 
laid to a New York businessman and 
scientist named Alexander Straus. In 
1EB4, Straus developed a process that 
allowed fabrics to stretch in one direc- 
tion while not yielding in the other. Tho 
patent laid in limbo until 1911 when 
Straus' son, Philip, found ft among his 
father's papers Philip was treasurer of 




the Hardman Tire & Rubber Co. and 
quickly recognized the significance of 
the invention. It led his company to the 
production of a tire and tube combina- 
tion; that is, a rubber tube inside an 
outer casing made of rubber and fabric 
using the Straus formula. 



Meanwhile, in 1903, P.W. Litchfield 
of the Goodyear Tire Co. had boon 
awarded a patent for a tubeless tire — 
one that integrated the hollow air tube 
and the protective outer casing into one 
unit. Since pneumatic tires with sepa- 
rate tubes and casings were hardly a 
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FLANGE 



RETAINING 
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WOODEN 
WHEEL RIM 



Frxeo 

FLANGE 



!|R£ 



WHEEL 



SAND 



The demountable rim made Tire-chang- 
ing a practical. If no I a speedy. proposL 
hon. After removing several nuts and 
lugs, the tire and rim cnuPd be removed 
from the wooden wheel. The rim was 
disassembled, the fire removed r and the 
tube Extracted and patched. 



6 2 



AECfPQNA. ABT BV GEORGE UETSECK 



POPULAR MECHANICS * JUNE 1 90S 





SPECIAL AWERFISING SECTION 








clulch. 

lion. S 



No mow 
problems 



Y ard work is no 
work at all for 
McCulloch’s 
MAC* 85-A 
nm Because it has 
the kind of features 
you cant do without. 
Like a rear-mounted 
21.2cc engine. An 
automatic centrifugal 
Electronic igni- 
semi-automatic 
choke. And a large- 
capacity fuel tank, 



I ngenious design of this homebuilt camper com- 
bines the roominess of a tent trailer with the luxury 
of a van. It's compact and thrifty on gas. Open rt 
arid you have spacious living quarters for full galey and 
two big beds. Fiberglass rig fits on any used VW bus 
chassis. Plans include 10 large drawing sheets, 
24-page instruction manual. $5.95 POPULAR 
MECHANICS, PO Box 1014, Radio City Station. New 
York. NY tOIOl 



success until eight years later, the tube- 
less tire was viewed as pie in the sky. It 
remained so for 51 years, until Packard 
brought out the first car sporting tube- 
less tires in 1954. 

In 1908, Frank Seiberling invented a 
machine that cut grooves into the sur- 
face of tires to lei them grip the road. 
Until this time, lire surfaces were 
smooth, which made driving on wet 
roadways hazardous and negotiating 
muddy roads difficult. In fact., motorists 
carried coils and rope with thorn to 
wrap around tires and gain traction. A 
later Firestone model had iread in the 
form of raised Letters that spelled 
■'NON-SKID" across the face of the tire. 

A piece of necessary equipment car- 
ried by pioneer motorists was the 
Shales Vulcanizing Kit. It made road- 
side repairs of blowouts possible 'In 
five minutes/' However, it took a mo- 
torist almost 30 minutes to get a blown- 
out tube off the wheel and out of the 
casing; and another 30 minutes to roin- 
siall it once he had spent five minutes 
patching the tube- 

Uie demountable wheel rim, which 
permitted motorists to repair a blowout 
at the roadside, was introduced in 1 904 
on a car called the Christie. A driver 
could raise the vehicle, remove the rim 
from the wheel, then slide the tire and 
tube from the wheel. 
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This setup went out of style in 1926 
with the introduction by Ford of the 
drop- center wheeL, which combined 
rim and wheel as a single unit, and the 
industry-wide acceptance of the Spare 
tire. In fact, many cars of the late 1 920s 
and early 1930s wore equipped with 
two spares. 

Now we hear that car manufacturers 
will soon do away with the spare, 
because the puncture-proof or rumflat 
tire has reached an acceptable Level of 
performance. And about time, too. In 
1904 the Tennant Co. developed the 




VULCANIC PATCH AND 

PATCH FUEL 

MODULES 



To us* "5-mliiute" patch kit, the module was 
damped ovff a puncture and the fuel ignit- 
ed, vulcanizing the patch to the tube. 



first one. \l had cushions of spongo 
rubber between the tire and tubs that 
were said to keep penetrating objects 
away from the tube. 

Then, in 1907, the American Motor 
Car Co, used tires that were ' designed 
with a plurality of air compartments 
whereby if the lire should be punctured 
air would escape only from the punc- 
tured chamber." 

Neither of these attempts at making a 
puncture-proof tire worked well, and 
the "run-fLat” concept was shelved un- 
til recently (see Technology Comes To 
Tim Design, page 98, Apr. H 85). 

Making tires stronger 

The history of tire development since 
those early days has been mainly one of 
the advances in paterints that made 
tires stronger. For example, in 191U BF 
Goodrich came out with a tire that used 
a tough cord material instead of fabric. 
In 1912, Goodrich began adding large 
amounts of carbon black to its tires to 
make the rubber more abrasion resis- 
tant. Until then, small amounts of car- 
bon black had been used only as a 
coloring agent. By 1920, average lire 
life had more than tripled to 13 r QQ0 
miles. To attain that life, car owners 
were warned to give tires proper care 
"Nothing will destroy tires as quickly as 
{Please turn page 64} 
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S Bench 
asier and 
for other 



P ortabte Idol Center and Deluxe Assembly Bench 
designed for POPULAR MECHANH 
has a grid top to make damping easier 
can be covered with a sheet of plywood 
workshop projects. Mobile tool center holds portable 
tools and accessories. Complete plans, instructions 
and materials list Si 5,00. POPULAR MECHANICS. BO, 
Box 1014. Radio City Station, New >brk, NY 10101 



G ive him New Brush Plus shaving system, a 
shaving concentrate and brush in one from 
Gillette. The brush lifls hrs whiskers with a 
soothing warmth— the concentrate has extra softeners 
and lubricants that are massaged deep into his beard 
for a superior shave. Cartridge refills in Regular. Lime, 
Sensitive Skin 




running them without enough air," the 
owner s manna] tor a Haynes Suburban 
warned. 

What was considered "’enough air?" 
Generally , 20 pounds of pressure for 
each inch of cross section , which for the 
popdar SVa-incb tire of the time was 70 
pounds, If one did not have a gauge, he 
was advised to: " Inflate tires until they 
stand up full and round under the 
weight of the car. Kicking tires tells you 
nothing." 

In 192Q, Firestone introduced the 
first modern design, the low-pressure 
"balloon' r tire, which required 40 per- 
cent loss air than the skinny tires that 
had preceded it. 

With the approach of World War II, 
when the shipping lanes to the natural 
rubber plantations in southeast Asia 
and South America were threatened by 
submarines, both Germany and Ameri- 
ca accelerated research on synthetic 
rubber made from petroleum products. 
Goodyear's Chemigum was patented in 
1927, and the first tires were made 
from it in 1937. By the mid H 50s F U-S. 
tire production was split 50/50 between 
natural and man-made rubber, while 



today the average lire combines about 
40 percent natural rubber with several 
synthetics. 

In 1045. MicheHn made a tremen- 
dous breakthrough with its radical "ra 
dial" tire, featuring very flexible side- 
walls that allowed the stiff, 
steel-reinforced tread to stay square on 
the ground, even during cornering. 

Radi a] s soon became Lhe standard 
form Of construction in Europe, but 
American manufacturers held out 
through the '60s, not wanting to re- 



vamp their factories wiih [he new ma- 
chinery needed to build radials. Their 
answer was the belted bias-ply tire — a 
design that was stiff all over (in the 
sidewalls and the tread) nnd rode like a 
truck tire. In the early r 70s, Ford opened 
the floodgates by making MLcheiin radi- 
als standard on. many of its cars, AD of 
Detroit soon followed suit and Akron 
was forced to bow to the carmakers' 
demands. American tine factories now 
have some of the newest and best tire- 
making machinery available- FK 




Typical tire construction up through the 30s relied on many fabric Payers, or plies, for 
strength. Mlehehn "Metric" used steel-cord plies, each replacing four textire 



Michel ln”s radltar radial lire Had only one textile ply In its flexible sidewall. 



plies. 



&4 
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A perfect 1 0 

Olympic gymnast Kathy 
Johnson was elated when 
we bilked with her The ap* 
plause for her super perfor- 
mance in i ho [.os Angelos 
Olympics was Long gone. 
This lime the thrill came be- 
cause her father had driven 
the- family's Model A from 
Florida to California. 

"Dad and [ spend hours 
working on the car/' she 
said. ’"He really does most of 
the work, box f like to help 
out and \ love to drive ft" 
Tile ancient auto gets some 
extra pep from a rebuilt Ford 
Mustang engine "H has 
great pickup, which sur^ 
prises practically everyone 
on the street." Kathy noted. 

The only problem is. 
"When T move my foot to 
shift gears, I disappear be- 
hind the dashboard." said 
the just-under five -footer 



Robot workshop 

California Slat*? University 
art professor Clayton Hailey 
is frequently mentioned in 
ihe newspapers. He pre- 
sents his robots both as 
works of technology and 
works of art. They also are 
works of controversy. 

The lifetime reader of ft?p- 
ular Mechanics stresses that 
the art and science of robots 
is “a workshop endeavor." 
the kind of thing anyone with 
a minimum amount of work- 
shop experience and maxi- 
mum amount of imagination 
can build. In his The Robot 
Builders Manual (Wonders 
□f the World, Pott Casta, 
Calif). Bailey says any PM 
reader can put together a 
robot. Bailey's most contro- 
versial robot has a very accu 
rate female shape. It made 
coffee for his staff, but drew 
criticism from feminists. 



And Torn, too 

For the critically acclaimed 
movie "Cross Creek " actor 
Rip Tom became a carpen- 
ter Torn was working in the 
Florida Everg lades — where 
he has a homo — with the? 
film's production staff as lo- 
cations and props were be- 
ing sought. One oi the big 
needs was a dugout canoe 
Tom. who has built several 
boats of his own. told the 
producers he'd like to try his 
hand ar building ri dugout 
boat from fallen trees His 
first attempt, production 
company insiders say. was 
too realistic and rustic-look- 
ing for the cameras. So, Torn 
wont hoick to the forest and 
cut down some bettor wood. 
Working wiih hand tools 
only, ho camn up with the 
boat featured in the film 
about the author of the clas- 
sic novel 77 it? Yearling 



Presidential shop 

We «iU know about Jimmy 
Carter's love for wood work- 
ing (see Jimmy Carter. 
Craftsm^r page 73. Aug. 

34). Anti the woodwork of 
George Washington and 
Thomas Jefferson is promi 
nently displayed at their re- 
spective histone home- 
steads. Hut, for an upcoming 
display, researchers for the 
Smithsonian Institution have 
unearthed a great wealth of 
presidential woodwork 
which has not been widely 
seen. President Andrew 
Jackson did more than whib 
tie away at hickory sticks. Hr 
also built hickory cabinets. 
And Teddy Roosevelt built a 
summer home in upstate 
New York. James K. Polk 
made his own leal her riding 
saddle. And Abraham Lin- 
coln built a scale model boat 
for patent. PM 



Utah's state backboard 



PEOPLE 



Utah h-as a state mansion for the gov^mi ?r 
It has a siate bird: The seagull li has a stan- 
everything, just like every other stall: 1 Rui 
Utah has something most other states 
do not have,: a state basketball court. 

Located behind the governor's rrsi ■ 
denee. it was recently the scene ol .. 
tough matchup between the staff of 
Gov. Merman Bangorter and the state 
Legislature The: governor's office won. 

When wo talked with Bangerior d 
month after the competition ho was 
planning to put up yet another back- 
board ”My 16-year-old. Adam, warns 
me 10 pux up an adjustable backboard 
Bangerter said. "Ill do it myself once i 
find a good spot far it." 1 

Since taking office last year, the 
extremely active former housing 
contractor has had To slow down on 
some of his best -loved pastimes, 
basketball being just one of many. 

Bangerter loves to build things. 

"But I'm not a workshop type. 1 like 
to see houses go up. But I'm not 
the one La finish furniture or do fine 
carpentry. rJ Bangcrtor's last spare- Lime 
building project was completed befon he 
took office He and his sons built a log cabin. 

"Wo like to get out and ride a Ttlh t> 
horseback or take our motorcycles through in-- 
hills r The governor told PM. Thr- famik has thro 
Vamahas and iwc Hondas Whenihi ■ nun- li*nptm>i 
dan gets together, those arsril enough hikes Thr 
governor has six children and sever- gi .rrsdchildn n 



ywr I a Mfirruyr rn-Urf Fian^i up d 

basketball batkbOafd on hts residence 
ci3 the sidle bird, a seagull ponders 
nei effect of Ihe addition 
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Convert Your Family Movies To 

nP^H Films dubbed to cassette are easy 
wm llvfeiw Aa to view, enhance — and preserve. 




Want to get the whole family on television? You can: A ufdtocamerj, VCR and a simple, 
inexpensive telecine converter [such as the AmbJco model seen here between the film 
projector and TVJ tet yw transfer B-rnrn home movies to vldeotape^-ei home. 



BY FRANK VIZARD 



Y ou can keep the memories on family 
movies fresh and sharp by convert- 
ing your Super- 8 and Double-8 film to 
videotape. Though professional dupli- 
cating services can give the kids or the 
in-laws a magnetic nsw personality, 
you can do it yourself at home with a 
minimal investment in equipment. 

Unlike film, videotape doesn't grow 
old and brittle But preserving those 
aging, fading celluloid reels isn’t the 
only reason for switching to video. 
You'll store lots of three-minute spools 
on a single cassette, and you can view 
them on TV instead of mounting 
screens and projectors and threading 
film with tom sprocket holes. Video also 
gives you an opportunity to edit your 
films, add titles, correct colors, dub in a 
soundtrack {including music) and even 
indulge in some special effects. 

Filiiwo'video transfer is available 
commercially. PM checked the prices 
for Double- B and Super-8, and found 
77? cents per foot to be the average, 
with a 400-fbot minimum. That works 
out to $30 for eight reels. 

Telecine cGnverfeer' 

The professional labs USA equipment 
costing as much as $30,000 and caps- 
ble of the most sophisticated opera- 
tions. But you can get satisfactory re- 
sults at home with a simple accessory 
called a telecine converter. These range 
in price from $50 to $250 (depending 
on features and construction) and are 
available from many VCR makers {such 
as Akai r Quasar and Sony) and after- 
market accessory suppliers such as Am- 
bico and Satter. WeTl assume you have 
a VCR and TV. and access to a videoca- 
mera and film projector. 

Use of the telecine converter Is fairly 
straightforward- You aim the film pro- 
jector into the designated port on one 
side, and focus your videocamera at die 
tiny screen on the adjacent side. A 
right-angle mirror within the converter 
reflects the images from your him onto 
the small rear-projection screen for vid- 
eotaping. Once you've adjusted both 
the film projector and video camera for 
proper focus, you're reedy to roll. Be- 
cause the videocamera s lens is dose to 
the telecine converter's super-bright 
projection screen, the room needn’t be 
dark You may, though, need a macro 
lens for your camera if it isn't equipped 
for close-up shooting. 



Keep in mind the importance of syrv 
chrociizing the film speed to that of the 
TVArideo system. Double-B and Super- 
S film ore shot and projected at the rare 
of lfl frames per second (fps). The 
TV/video system used in the United 
States scans an image BO times per 
second. The result of this mismatch i$ a 
black bar that will scroll down the 
images on your TV screen. 

Some people don't find the bar objec- 
tionable, but ti s still best to eliminate it. 



Remember to synchronize 
film projection speed to 
TVfvideo scanning rate. 



ff your projector has a variable speed 
control, increase the film rate to £0 fps 
(if the control isn't calibrated, just, ad- 
just the speed until the bars disappear). 
Because 20 is a multiple of 60, you'll be 
in sync — and without speeding up the 
action to make it seem unnatural. 

This tBchniqpue for synchronizing film 
and video works fine with Double-B and 
Super-B silent film, but creates a com- 
plication if there's a soundtrack on your 
movie. Speeding up the film raises the 
pitch of the soundtrack, making voices 



sound liko Alvin and the Chipmunks. 

Your VCR and camera enable you lo 
narrate a new soundtrack to replace the 
old (and usually noisy) one on die 
SuperS film. But if you really wish io 
retain the original soundtrack on your 
film-to- video transfer, found a 

way — without the chipmunk effect. 

The solution is to use the Sound pacer 
audio cassette recorder from Variable 
Speech Control, available for about 
$120, This audio recorder contains cir- 
cuitry that maintains normal voice pitch 
even when the tape speed is doubled r 

Use the Soundpacar to record the 
audio portion of your Super-B at its 
normal 13 fps spaed. Then, dub the 
audio cassette onto your videotape. To 
sync the voice track to the movie, you 
should play the audio cassette 1 1 per- 
cent faster than it was recorded: The 
proper setting on the Boundpacer will 
be just past the halfway point between 
the 1.0 (clunnal speed) and 1.2 (20 

percent faster) markings. 

Because your original soundtrack will 

probably be very noisy, dub with a good 
grade of audio tape to avoid adding 
more noise. The same applies lo your 
video transfer itself. A high-grade or 
super^high-grade videotape will hold 
up best ever time, and make for a good 
duplicating master for copies, m 
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To matdi the speed of 

me WagnerPower Scraper, 
just move one of these 



3600 tunes a minute. 







An old-fashioned scraper is good for a lot of things Unfortunately, 
saving time isn't one of them. Which is why the new Wagner Power 
Scraper™ makes so much sense. The Power Scraper blade moves back and 
forth 3600 times a minute, To remove loose and peeling paint in seconds, 

Whats more, its powerful motor keeps going strong 
for as long as it takes to finish the job. 

To help make things even easier, the Power Scraper 
has a contoured body for maneuvering; into hard-to-reach 
places or foi . w t 



brai-h attach fiftc J 31 C also available for removing rust, adhesives, and 
other difficult build-up problems. 

Whether you're paintings id ing. fences, gutters or con- 
crete, the Power Scraper will make prep time seem like 
no time at all 

For more information, 
call 1-800-328-2285 Ext.80. 



t- 19S5 Iteit Corp. 



Wmfipaan. anuiH:4SH^ saTcpcnrN' 




et9W*WiU«0fSii*&.U§A Inc 





Pack it full. Fuller. Pile it high. Higher 
Whether it's a Cargo Van, a Standard Bed 
Truck, or a One-Ton Truck you need to get your 
work done best, chances are you'll find Toyota 
has the best selection for the job. 

MORE CAPACITY, The 1985 Toyota Cargo Van 

gives you the most 
cargo capacity of 
any small van. 

No discussion. 
The doors 
open wide for easy 
loading and unloading of 
over 155 cubic feet So you can carry more pack- 
ages, pipes, plants or parts without going back to 



the store for more. 

With the highest miles per gallon, 25 Highway 
MPGj@City MPG* and the best service interval 
of any van in its class, you get even more on-the- 
road, on-the-job time, too. When it comes to 
exclusive features, it never quits either. 

Consider: TTiis is also the only van with 
platinum-tipped spark plugs designed to go 60,000 
stop & go, grueling miles — without changing. 

And its 2.0 liter engine with Electronic Fuel 
Injection, like every Toyota engine, is built 
with dedication to avoid repairs like the plague. 



MORE VALUE. For the 

money, S5,998,** Toyota’s 
1985 Standard Bed Truck 




mm 

m 



THE mORE YOU GET IHTO YOUR UflU OR TRUER, 
THE mORE YOU GET OUT OF IT. 







gives you more than just a 1400 lb. payload*** 
rugged full-box frame construction, space in the 
cab for three without skimping on head or leg room, 
31 Highway MPG r (27)City MPG*and a powerful 24 
titer engine that works overtime without 
complaints. 

Like all Toyota Trucks, Toyota's Standard Bed 
also gives you more confidence. Ask around 
Toyota owners reported the lowest incidence of 
repairs for any small truck — imported or domestic,**** 
That's one big reason why more than 95% of 
all Toyota Trucks ever sold are still on the road/ 
still working and still carrying spectacular resale 
value. 

Maybe that's why nobody sells more small 
trucks than Toyota. Nobody. 

MORE PAYLOAD. If you 
need the highest payload of 
any small truck, you need the 
1985 Toyota OneTon Truck, 

This heavyweight has double-wall construction, 
heavy-duty rear suspension and 8-ply, steel-belted 



OH WHAT A FEELING i 



radial tires to keep doing business even when 
you’re hauling 2,500 fbs.*** 

W&nt more? Toyota's One-Ton can tow up to 
5,000 lbs,*** with its optional towing package. 
MORE INFORMATION, Find out how the wide 
selection of Toyota Trucks and Vans can help you 
get more out of your work at your local Toyota 
Dealer Take a Toyota out for a test drive today and 
learn firsthand. 
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Warning: Tlie Surgeon General Has Determined 
That Cigarette Smoking 1 $ Dangerous 10 Your Health. 







On [and, sea and air and 
with or without a machine, 
give man a barrier and 
he'll break it. 



"Thunder is greet. Thunder is ewe- 
some. But Jr 'a lightning that does all 
the work/' —Mark 7toaip 

T hey push through the water 
with such earth shaking power 
that few call them by their real 
names, Officially they're hydroplanes* 
racing boats that leave the surface of 
the water, spewing rooster- tail plumes 
100 yards behind them. Enthusiasts call 
them thunder boats. But thunder isn't 
enough for the man setting out to break 
the surface vessel speed barrier within 
the next year. He needs lightning. 

The elusive barrier is Mach .5— one 
half the speed of sounder 385 mph at 
sea level. (The speed of sound is roughly 
700 mph, It changes with variations in 
air pressure end temperature.) The last 
man to try It was Lee Ihylor who took 
the sleek U.S. Discovery II to Lake Tahoe 
in November 1980. His 4EMoot, 2,500* 
pound craft was powered by the brute 
force of 8 r 00Q pounds of thrust In a 
16,000- hp Woodruff rocket engine. 



Wn wr Dennis Eskow. Science Editor 
Reporters WiNiam Hotter. Newport News, 
to, Lee Green, Bonneville, Ui^h fed Francis, 
Los^ntfel es. Allan Errus. New 'rbrk 



Fifty yards into the run an inspection 
plate blew off the side of the vessel, 
leaving a gaping hole. Unaware of the 
damage, Thy I or blasted toward the 
measured straightaway. As he brought 
the craft over 280 mph a the hole began 
sucking in air like a jet engine. Sud- 
denly, the entire boat exploded Taylor 
was knocked unconscious and his mo- 
tionless body strapped into the bulky 
cockpit, sank into Lake Thhw. ft took 



divers 9 full week to find his remains. 

The tragedy left Thylor's friend Lae 
Mize as the only serious American chal- 
lenger to the Mach .5 barrier. 

"Thylors boat had serious engineer- 
ing problems," claims Mize, holder of 
four world records In various drag boat 
classes. ”1 saw problems with the way 
water was hitting his sponsons, I 
thought it would hammer his boat, 
breaking it apart. He didn't think I had 
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BREAKING SPEED BARRIERS 

New rudders and body design will be used by Screamin Eagle |Jett| id go 
for Mach .Son water. Under water, the Soviet Affo-tlaH fub reportedly 
break i the 42- knot barrier Thrust 2 uses big engine and high tins. It s 
going for Mach 1* Don Vesco't motorcycle has gone 31® mph- He's shooting 
lor 425 mph. A futuristic; SCR AIWJET will eventually go for Mach 7. Far In 
the background are an aerodynamic Human -Powered Vehicle and a man. 
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b safe boa! and 1 didn't think ha did.” 

Five years after the tragedy MiV-u is 
now certain his boa! is ready to break 
the barrier safely. When he takes out 
his rocket- propelled Scfeamin tingle 
late this year or early next year, he'll 
rely on his own patented fish-scale de- 
sign ax the bottom of his ^ponsofts that 
allows the boat to leave the waior in 
sieges as speed is increased, At 100 
mph, only tiny Hos beneath the spoo- 
sons will touch the water. 

k ’ At high speed, water is I ike glue/" 
Mi Tie explains. "If water touches the 
boat, it grabs it like brakes grabbing an 
icy road” Al a speed of 200 mpb, con- 
tact with 1 square inch of water will rob 
a hydro of 50 hp. 

For safety and stability, the Stream^ ' 
Bdgfe has both an air rudder and a w ti- 
ler rudder. Mize had warned Taylor that 
his ov^rsi7.ed warer rudder would cre- 
ate control problems once the craft left 
the water, which it must do as it ap- 
proaches thespeetl barrier The 20-foot 
Screamin ' Eagle is designed to stay in 
control as its 95 percent hydrogen-per- 
oxide fueled rocket booster revs up to 
20.000 Up. The boat, Mtfte says, is pure 
lightning 



SURFACE BOAT 



“If we wore to set this boat on hs tail, 
we have enough power to shoot it, with 
me in it, fid miles straight up." he 
claim*.. In early re^r, runs, Mize took the 
boat up to 180 mph using just 10 percent 
of its power. Taylor was asked just bo- 
fore the lata! run what bis neiet goal 
would he after breaking Mach .5. 
"Breuk the sound barrier; ' he replied. 
Mizo wilt settle for half that on his run. 

The Mach 1 car 

Sine? 1963, Mach 1 has been the 
speed bismer to a dedicated group of 
eruhusdasre who haunt the salt flats of 
Bonneville, Utah. That was the year 
Craig Breedlove's three- wheeled Spirit 
Qf America brought jet power to Bon- 
novllte. Running his jet car over 400 
mph for the Land speed record. 
Breedlove brought a new dimension to 
this unusual class of vehicle. 

Ry 1970, Gary Go belie h F driving the 
jCt-powerud Blue Flame, hit 022.407 
mph for tho h, flyrng" mile In 1£J73, Brit- 
ain's team headed by Richard Noble set 
out tu design 1 J 10 ultimate Land Speed 
Record Car. The machine was dubbed 
Thrust Rafter a prototype was wrecked 
and sold for scrap for $500, The 27- foot,. 




3 P 500- pound Thrust 2 
is powered by a modified 
Pohs-Hoyce Avon 302 jet en- 
gine With 17,000 pounds of 
thrust - 

The Britons went to Bonneville in 
19R1 and 198 3* bm each time they ar- 
rived, flooding had made the track im- 
passable. In "S3, they attempted to 
break Lho Land Spe^d Record at Ns* 
v ditto's Black Ruck desert. Noble ran 
Thrust 2 beyond 533 mph, breaking the 
record by 33 mph Rutit was far short of 
Miach 1 F about 730 mph, 

IMobl^ and his team are working nn 
the aerodynamics of the Thrust 2 body 
this year. They are expected to raise the 
ill ready 4 -foot-high fins and to shavo a 
fraction from the bully of the car. A 
larger engine is also on the- drawing 
board- No announcement has been 
made as w w hen the Britons will try it, 
but the entire Land Speed Record com- 
munity is expecting the Mach 1 barrier 
to fall by next year 

One Land Speed Record car already 
has gone Mach 1. but thn speed wasn't 
documented according tu the official 
rules The Budweiser Rocket bit an un- 
official 739-66 mph— Mach 1.01 —in tri- 
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also! Edwards Air Force 
Rase in 1979. The rules specify 
that any new record must bfi the av- 
erage of any two runs over a measured 
mile or kilometer conducted within 30 
minutes of each other with all liming 
done by offrtiat observers using ap- 
proved calibrated instruments. The 
ftudweist?r Hockai was clocked by an 
uasaactioned Air Force officer without 
the requisite equipment, 

Will Mach 1 over be reached on tan-d? 
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“I think st’s quite possthlo/' says Nobie. 
"After all, we know the airspeed along 
tPte aw rum is ruiud I MJ 
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STEVE HEGG S TEAM PURSUIT BIKE 
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FRAME ANGLE LOOKS 
WEJRD BUT PUTS RIDER FN 
PERFECT AERODYNAMIC 
POSlirON 
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INFLATED WITH HEUUM 



7000 SERIES AERODYNAMIC 
TEARDROP PSOflUE 
ALUMINUM TUBING 
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symmetrical aluminum 
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W hen the United Stales 
Olympic Cycling Team 
rod-o out onto the track in 
Los Angeles for the first 
I time at last Y Mrs Olympic Games. 

I most spectators had no idea they were 
witnessing history. 

They looked at the bikes, a few of 
I which looked kind of weird, end won- 
dered what they were all about- Bui 
soon after r in the wake of nine medals 
four of them won on those weird- 
looking bikes — the machines were soon 
forgotten as riders Steve Hegg, Nelson 
Vails and Mark Gorski soaked up the 
glory and the spotlight. 

When the hype machine finally 
ground to a hale, bicycle enthusiasts 
realized that the U,S- Cycling Team had 
entered the games with gome of the 
most sophisticated, technically ad- 
I vanccd bicycles in the world — definite- 
ly an edge when you're engaged in 
world-class competition. 

Perhaps the best part of the whole 
I scenario is that there aro indications 
that much of this design sophistication 
will filter down to the road bicycles 
you'll be able to buy very soon. 

The “funny bikes/' as they were 
called because of their small diameter 
front wheel, sharply down-sloping top 
tube and disc rear wheel, were built by 
the U.S- Cycling Team Technical Dcvel- 



BY CLIFF GROMEK 



opment Center in Dayton, Ohio, a facili- 
ty operated by the Huffy Corp, and its 
Raleigh Cycle Div. 

AD racing bikes shoot for Light 
weightr high rigidity and low aero drag 
md rolling resistance, but the new 
Raleigh Technium race hikes scored 
higher and went further in these critical 




EmHlent aerodynamics, helped rideri 
draft each other at high speeds. 



areas than any bike ever did before. 

The search for a Lighter, stronger 
frame Jed Raleigh's engineers beyond 
conventional chromium-molybdenum 
alloy steel thirtwall tubing with welded 
and/or brazed Joints, to aluminum. Un- 
fortunately. when you go to a lighter 
weight construction, you have to trade 
off some rigidity. 



Aluminum has another drawback. 
It's difficult to weld. But a brand new 
7000-series aluminum alloy with high 
rinc content, developed by NASA for 
the Space Shuttle and the latest military 
jets, proved to be even stronger than 
steel, with an ultimate yield strength of 
BO.OOD to 90.000 psi. compared to 
chiomemoly steel's 79,tX>0 psi. 

The problem with this TCXKJ-series 
aluminum was in joining the tubes. 
Welding didn't work and bonding was 
difficult because of the tiny contacting 
surface areas and high stress factors. 
The solution was a special bonding 
procedure developed by the Center 
known as the Technium process. The 
aluminum tubing was dio-drawn to an 
aerodynamic teardrop cross section 
with a 3-to-l length-to-width ratio. This 
made the frame appear more massive 
when viewed from the side, bui the 
frontal area was reduced. The areas to 
be joined were specially shaped and 
prepared, the one-part epoiry aircraft 
structural adhesive specially applied 
and cured. Details on this part of the 
process are proprietary, The resulting 
bond was so strong, it exceeded the 
tensile strength of the tubes. Yet. the 
bike weighed just 12 pounds. 

To get a low front profile, a sharply 
down -sloping top tube was used with 
fFftmr iP rmii to pAgtsi j j } j 
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$33 



It looks like it came from outer space. 
But actually it came from Dayton, Ohio, 
cost S40,000 and is already obsolete. 
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Moil exotk of the 
upcoming English 
sport? tars wirib* 

I ht Aston Martin 
Vantage Z*ga nx a 

rimlted-fisur, tflSmph 
AnglcHfallan tff art. 



A two-seater revival 
is coming our way 
from England. 



flirty years ago, the British had a virtual monopoly on the world sports cnr 

■ anarlcet. If you wanted a cheap two-seater convertible, you could buy an MG. 

■ If you wanted a fast sports car m a reasonable price, Jaguar could sell you an 
XK-12CJ. Or you could spend more and buy an exotic Aston Martin. But, in typical 
fashion, ihe major British manufacturers rested on their laurels and let the 
Germans, Italians and Japanese corner 

the market. Jaguar stopped producing 
the two- seat XK-E sports car in 1975, 

MG closed its factory doors in 1 9EG and 
Triumph sports cars disappeared in 
19BI . If you look hard, there are British 
sports cars on the market, but only ones 
produced by smaller companies such as 
Lotus, TVR and Morgan. 

The current success of modern two 
MSHiers like the Pontiac Fiero, Toyota 
MR 2 and Honda CRX is encouraging 
several companies to take a hard look at 
the sports car market once again. 

Thanks to robots , it is much easier to 
build sports tars now, because they can 
be produced on the same assembly Line 
as a sedan if the same major compo- 



S/utiih Shelby Cobra of Ihe '60s has been 
revived as the AC Mark IV. toucan buy one 
with a U.5. legal 302 VS from Ford dealer*. 
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The Morgan roadster has been available, wood frame And al l r irnte the ff]\d ' Jtfr. You can 
buy one with a propane-powered fwr-cylmder engine or an aluminum Rover VS. 



nen\j are America has always been the biggest: 

marker, for sports cars. But tough smog and safely standards 
have rmid& it expensive U> produce low- volume sports cars, 
Simitar stan-dripls are now appearing :j : other countries, so 




Reliant Sdiultar SSI eonvwti We, with Feud Escort engine and rear- 
wtieel drive, is a modern-day MG Midget-Triumph Spitrire. 

ali cars ure beginning Vo be built lq the samn standards. 
Also, if a sports cat uses pons train an already coni tied car, 
then it is a lot easier and cheaper to federal it for U-5. sate 



because tho major paperwork has been completed Today, 

! here is an exciting selection of British sports cars available, 
and mom will be coming in the future. 

AC Cobra 

Ln the '60-s, the name AC became synonymous with tho 
Shelby Cobra, the most brutish car you could buy for 
general use. The Cobra started out as an ordinary English 
sports car but was transformed when a Ford V8 replaced 
tho six-cyEmdizjr Bristol engine. Safety regulations that came 
mm force in 1968 almost killed off tbo car 

AC Cars Ltd. is no longer producing sports cars, but 
rights so manufacture the Cobra have been sold to a 
company called Autokreft and it has reintroduced the Cobra 
as The AC Mark fV. since Ford owns the Cobra name. 
Strictly speaking, the East version of the original Cobra was 
officially called tho AC Mark III. The Autokraft version is A 
real revival of the old Cobra, although it has been modified 
in many different ways. It is built using the original chassis 
jigs and body bucks, and the complete body Es handmade 
from aluminum the same way as the Cobra. 

Ford Motor Co. has been extremely helpful in getting the 
car certified so that it can be sold legally in the United 




W hen British Leyl&nd cilosed the 
famous MG factory in England, 
many re?ar$ were shed by sports car 
enthusiasts because MG had long 
been a favorite. 

At first, everyone feared the MG 
name wou id disappear forever. Bui ^ 
m 1962 BL introduced the MG m 
Metro., a sporty version ol the small ^ 
sedan sold by Austin. Since Sheri 
Auslin Rovef , as Ihe car company 
is now called, has Introduced addr- 
iionai MG sedans- and Ihey are all 
selling well m Europe. The Icp-of- ^ 
Ihe-Nne MG Maestro 2.0 EF I is m the 
same class as the VW GTl and is 
reckoned by many auto enthusiasts to 
be just as good a car 

Back to the U.S. 

Austin Rover will reintroduce its 
range of cars to the U.S market in tno 
next few years. At first, it will sell a 
new luxury sedan code - named XX, 
which is being jointly developed by 
Rover and Honda. Then it will proba- 
bly introduce the next generation of 
MG sedans followed, hopefully, by an 
allrnew MG MidgeL 
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Austin Rover says that it will not re^ 
enter the sports car market untrl it has 
its mass-produced automobiles well 
established. 



me next MG Midget roadster rs llke-ly t Q be 
a convertible version of the front-drive 
Honda CftX, bclJt In England by the Austin 
Rover tar company labovej. Front -drive MG 
M aestro Htfan | below j Is a hot little econo- 
bo* that compL-tes wUh the vw Gorf GTl. 



CRX convertible? 

With the company's dose lies to 
Honda, it is likely that the new Midget 
will be based on a Honda model, most 
logically the from- wheel -drive Honda 
CRX, It might be similar lo convertible 
versions of the CRX that have been 
produced recently by customizers in 
California. — JR. 



States. k is powered fry the latest 302 cu- in. Ford VS, which 
produces £10 hp— ^on^dfjrabLy loss than the 271 to 465 hp 
ul the original Cobms. though siEiL enough io give the car a 
top *peei1 of about 140 mph, and a O to 60 mph time of 
around 5.5 saconds. 

Autokraft is belling the car Through selected U.S. Ford 
dealers for $39,950. 

AC ME 3 000 

After AC Cars stepped producing the Cobra, h began 
development of a small mid-engined sports car called the 
M1-30GG The car first appeared in 1973 but did not go on 
sale tint il 1979, Less than 100 have been sold since that 




V!id ^rtglned Panther £elo uses a Ford Escort powertrain. To be 
built in tiiilfocnia, the EMort Turto GT engine iis a likely option, 

time and it has never been sold in the United States, 

A newly formed Scottish company, called AC £ Scotland ) 
Ltd., has obtained the rights to manufacture the car. The 
company intend^ to produce an improved version with a 
slightly altered body design using fiberglass const ruction 
techniques borrowed from the boat world . it will probably 
be powered by a turbocharged Ford 2. 3 -liter engine, as 
used In the Merkur XR4TL or by the newly designed. 2.9‘ 
liter Vb that's appearing in Ford cars in Europe AC 
! Scotland ! will m^rkei! the car in the United Slates by 1986, 

Aston Martin 

Next ye.nr wiU afie ihe introduction of an exotic, new 
spurts t vnr Irom Aston ^ardn—tjie 1 8 5-mph, 4 30- hp Van- 
tag k Z;jgjto model. Thu lightweight two-seater will be a 
joint British Italian €x&rci$e. 

The Van^ige running gear will bn shipped to Turin whene 
Zagato will build the body on a shortened, two-seat chassis, 
it win hfi voiy PxpensiVi and Aston Martin intends to build 
only 50 of them, to ensure its exclusivity. 

Caterham Seven 

Lotus C.irs started business producing fun 
little twG-safji£f kit cars. When Lotus 
mov+vl eui of the kit cor business and 
into serious street and race car 
manufacturing , it sold the 
Lotus Seven manu- 




A clwned'Up version of the mid-’ 70s AC JWE3000, the Ford- 
powered, mid-engined coupe, Is now being built In Scotland. 



factoring rights to Caterham Cars, which has been Involved 
with Lotus for over 25 years. The popular Lotus S^ven, 
which looks like a small Formula Ooe racer with two seats, 
headlights and fenders, continued as the Cacerham Seven. 
There are many companies producing replica Sevens, hm 
the Caterham Seven kit car is the real thing. It has been 
refined over the years Lind can accept a series of Ford tbur- 
cylinder engines ranging from 84 to 150 hp. 

Jaguar 

Since 1975, the Jaguar badge has appeared only on the 
XJ6 sedan range and the XJ-S in the LLS„ which is a fast GT 
car rather than a true sports car. The fabulous E-Type is one 
of the most desirable sports cars to own these days, since it 
looks as good as other exotic cars and yet is not nearly as 
expensive to restore or run. Jaguar enthusiasts have been 
hoping the company would Introduce a worthy followup io 
the classic E-Type. 

Now that Jaguar is back in private hands flitor being 
owned by British Leyland and the state tor over a decade, 
management is keen to capitalize on Jaguar's pest and is 
likely to introduce a new sports car in the near future. The F- 
Type sports car is expected to use components from the new 
XJ40 sedan, which will be Introduced next year. Ei will be a 
two-seater with flowing lines in the E-Type tradition. 

Lotus 

Lotus's Turbo Esprit is now a viable alternative to an 
Italian sports car and is selling well. Next year, E.olus will 
return to the lower end of the market with an all-new 2 -- 2 
s ports car code-named the XI 00. Lotus plans to sell the cut 
for less than a comparable Porsche 944 (under 120,000}. Its 
mcnOcoque body will be made entirely out of plastic with no 
separate chassis. To date, Lotus has been extremely secre- 
tive about the appearance of the car, but we know that it wilt 
revive the Elan model name, will be powered by a 1 .6- liter 

fFS&ise rum TO emw J 




TVfl Tallin Lj a rear- 

drlve convertible powered by a Ford 

2 .a- liter v6. A hatchback u sold in England. 






COB1A 183 VBR - MARK TWAIN 190 BR * REGAL 19S MEDALLION - WELLCRAFT 180 ELITE 



Four similar family cruisers, in the water, head to head 
It's amazing what you can learn. 



F amily boating Is back with a vengeance. Give much of the credit to 
the concept of a package boat— boat, mo lor and trailer all wired up 
and ready to roll, The package deal has brought prices down and in- 
terest in family boating up, Obviously, you can expect the deals to continue. 
It wasn't by accident that boat manufacturers zeroed in on the bow rider- 
style runabout on which to base the industry comeback, Camping, skiing, 
fishing, cruising— whatever your pleasure, a bow rider can do it all without 
making your wallet too thin. They're fu n to operate, easy to tow behind the 
average sedan, and inexpensive to store on their own trailer, Bownders 
make up a solid segment of the outboard -powered pleasure boat market 
that has dominated the way Americans have enjoyed boating. 





By JOHN WOOLDRIDGE; Photos by Skip Gandy and Ma£McCarthy 
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It's not inaccurate to think of a bow- 
rider as evenmian's sports car for the 
wateF, considering the kind of perfor- 
mance we wrung out of our four lesl 
boats— Cabia Odyssey 1B3 VBft. Mark 
Twain 190 Eft, Regal 195 Medallion 
and Wollcraft 1 BO Elite. 

With help from Mercury Marine s 
Clem Koehler, wo secured the services 
of Mercury's fine testing facility at 
Placida. on Florida's southwest coast. 
More importantly, Koehler arranged to 
equip our test boats with four new 1 50- 
hp V6 engines, two Mariners and two 
Mencurys. Mariner and Mercury en- 
gines are identical under the cowling, 

ho we were able to concentrate on the 
performance of the boats thomsolves, 
not the characteristics of the engines. 

The selection of the Mercury ^Mariner 
VS 150 was not impulsive. It features 
aluminum alloy construction and a loop- 
charged induction system resulting in 
an excellent powei^to-welght ratio, 

In 19B4, Mercury introduced a new 
power trim system between transom 
plate mounts that requires no hydraulic 



Wake jumping, crashing through head was 
and genera I Jy blasting around were all part 
of the test procedure for all four boats. 




Two Mercury 150-Pip Vtis and two Identical 
Mariners powered the boats In <aw festl- 

hoses- This permits the addition of oil 
Injection from e separate oil pump and 
tank, with mixture at the fuel pump 
The mixing is accomplished via a sim- 
ple mechanism that allows a variable 
but precise oil blend to reach all cylin- 



ders, ranging anywhere from 100:1 at 
idle to 50:1 at top speeds. 

The three-gallon oil tank lets you 
bum approximately 150 gallons of gas 
before it's necessary to add more oil — a 
nice feature for those of us who some- 
times lose track of how much oil we 
added last, fillup. There’s also a two- 
function alarm system keeping track of 
oil pump condition and oil supply levels 
in the tank. A reserve feature gives you 
about an hour's grace just in case. 

AIL four test boats were rigged and 
readied at the FEacida facility by Dave 
Martin and Fhil Mazak. We put the test 
boats through numerous timed 74-mile 
runs, made ISO" full-lock turns at high 
speeds and at a radar-gun measured 35 
mph. and can over long stretches of 
both open and protected water to ana- 
lyze how welt the boats handled various 
wind and water conditions. 

In addition to the instrumented per- 
formance test results* we ranked the 
boats according to subjective grades in 
each of 14 categories: braking and 
slowing ability; turning confidence; for- 




Coble was the hands- daw n 
performance champ, with 
best top speed and quarter 
mile times. Hut d^sh layout 
left a lot (d N desired . 
Only two gauges are 
standard 1 * 



Although It was one of the 
heavier boats, we liked 
me Mark Twain '* handling. 
Instrument console was 
Ihe most complete. With 
the best layout and most 
Information. 
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ward sealing; main sealing: aft sealing, 
d.^sh layout, d conlnol fund ion; ride 
coml'ait at idle; ride comfort in a head 
sea, ride com f dr in a following sea; 
turning fool; shitting feel, styling; and 
fit and tinisb. Each boat was given 1 to h 
points in each category, with h being 
the bost possible performance. A per 
fed scorn is 70 points. 

Our lest boats had the new Las er 
Stain less steel propellers designed .spe- 
cifically for 3 50- to 20Ohp powered 
boats The leaser holds very wdl i-it high 
trim out angles, and allow* outboards 
to be raised higher cm transom. redtiC 
ing the drag of the lower unit through 
the water. Gw props measured a 23- 
inch pitch at 14 t-inch diameter, The 
Laser is a through-prop exhaust design 
made from the same high-grade stain- 
less steel as other Quid* silver props 

Mark Twain 190 BR 

Weighing in as the third heaviest 
boat tested, and measuring nearly the 
same dead ri He angle as the two fastest 
peifoiTnors, the Mark Twain 190 BR 



Test day? had thesr quid moments, too. The 
four boats were used to get to favorite 
fishing and swimming spots 




Sfre used a radar gun to confirm our calibrat- 
ed electron ic tachometer readings. 

only managed fourth place in mir per- 
formance toting Of Lbe four boats 
tested, the 19f) had tbs most nearly 
vertical transom angle, a factor that did 
not utlow tha more- optimum trim an- 
gles found on the others. The observed 



maximum reading of 5,100 rpm seems 
to bear Ibis out, as well. 

The Mark Twain, recorded third best 
pan starboard turning series tames, 
showing =i very curious yet consistem 
Ability in compleLe a starboard Lurn in a 
much shonet lime itum any td the other 
boats tested. Storage capacity also 
rurikud third. 

Rut what the 190 RR Lacked in top 
end perform. i nee, ir more than made up 
in our testers' opinions on the water. 
' Effortless handling, a pleasure to op- 
erate, 1 " said one. Marks in braking 
slowing and turning wore very high. 
Wo made several full- throttle, high- 
speed turns of approximately 10 boat 
lengths In diameter, after exiting the 
speed trap and blasting across a strait 
bay leading to the Gulf. Every iune, we 
felt great confidence in the hull and in 
the turning ability of the boaiVmoior 
combination. In fad. this boat made us 
feel confident and secure no manor 
what we were doing in It. 

Fore and a ft sealing on the sun 

rum j 1 1 fi,wr' J 16) 




Rcgil was the heaviest 
and one of the longest 



WellCraft had the best turn 
efficiency Scores and was 
within a fraction in most 
other performance areas- 
Dash had room lor more 
ga uges and they ’d be 
welcome. 



much Information. 
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boats In our test. Yet. it 
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Padded dash didn't »nvey 
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NASA's chief looks into the immediate future and sees two new spaceships to 

enhance space station commerce. 

* - Vv >3®/' 

_ * a * *w t 



BY JAMES M, BEGGS, Administrator, 

National Aeronautics and Space Administratron 



T he time: 1997. The place: 22,300 miles above 
the Earth. A stubby cylinder about 4 meters 
Lti diameter, bristling at one end with a vari- 
ety Of antennas and instruments, and at the other 
with a powerful rocket engine, pulls into a parking 
space. It gently deposits its cargo— a communica- 
tions satellite. Then, with a burst of rocket fire, it 
begins a return trip to its homo base, g manned 
Space Station, orbiting about 300 miles above the 
Earth. Another routine working day has begun. 



Indeed, for the six -person Crew aboard the Space 
Station, the launch and return of the Orbital Transfer 
Vehicle is only one of many tasks they will perform 
over the next few hours. Twenty-four hours later, af- 
ter 16 orbits of the Earth, IS sunsets and 16 sunrises, 
another day ih spat e w i II begin. The men and women 
aboard the Space Station will have new challenges 
and new work inside and outside their orbital home 
The workaday world ol space, only a sew years off. 
will be busy. It will be productive. And it will be ex- 
citing. We already are getting a glimpse of that 
world, and of the infinite variety of activities that 
can and will take place there, when people will live. 
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work and learn in space, not just tor days at a time, 
but on a permanent basis. 

Within the coming decade, wo will begin tq con- 
struct a permanently manned Space Station in near 
Earth orbit. Last year, the world got a preview of 
what can and will be done in space, routinely, when 
the Space Station is in operation. 

In April, astronauts retrieved, repaired and rede 
ployed the Solar Max Satellite, a scientific spacecraft 
designed to study the Sun, In October, they success 
fully completed a satellite refueling experiment de 
signed to demonstrate that satellites can bo refueled 
in orbit. And in November, they completed, a dra 
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lu heit shield glowing,, an Orbital 



Transfer Vehicle (facing page) tarries 
a damaged satellite heck from orbit* 
Meanwhile* an Orbital Maneuvering 
Vehicle delivers a satellite high above 
the Space Station. Both new spaceships 
will be In service by the turn of the 
century after the Space Station 
becomes fully operational. 
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matte £.5 million mile space salvage 
operation by snaring two errant com- 
munications satellites and bringing 
them beck to Earth for repair and even- 
tual resale, 

Each of these missions demonstrated 
a new capability for human beings to 
work in space, Each was a test of 
human ability to conquer the odds and 
complete exacting tasks In an alien 
environment,, tasks relatively simple if 
done on Earth, but extremely difficult 
and challenging 10 do in space. 

But most Important, each mission 
opened a window to tomorrow, allow- 
ing us to glimpse the Sand of operations 
that will become routine once the Unit- 
ed States' permanently manned Space Station is operational 
in the early 1990s, 

The Space Station, as President Reagan wrote in an 
article in this magazine last September (Space Station; 'The 
Next Bold Stop, page 64), ‘'will be a base for scientific and 
commercial activities,. Scientists will do research that is only 
possible in the zero-gravity and vacuum of space. Private 
industry will manufacture new products and provide new 
services. Eut P most importantly, the Space Station will open 
the door to even greater progress in the future. rJ 

There is no question that the Space Station will be the key 
to our future in space well into the next century and beyond. 

By the year 2,000, we expect that the Space Station will 
be equipped with supporting systems and vehicles that will 
enable us to operate routinely at both low Earth and 
geostationary orbits, and between them; and eventually, at 
distances as far as the moon and the inner planets. 

Two key elements of this support system will be the 
Orbital Maneuvering Vehicle (OMV) and the Orbital Trans- 
fer Vehicle (OTV). 

The OMV will be first to come on line, IE is expected to be 
Launched in 1990. With this vehicle, wo will be able to 



retrieve satellites from high orbits and 
return them — at first to the Shuttle, and 
Later, to the Space Station — for mainte- 
nance and repair. The OMV will then ba 
used to send the repaired satellites back 
into their operational orbits. The OMV 
will also be used to reboost Into proper 
orbit satellites whose orbits had gradu- 
ally decayed. This will eliminate the 
need for costly Shuttle missions 
launched specifically for that purpose. 

The OMV will be a remotely piloted, 
unmanned spacecraft about 4 meters in 
diameter and 1 mater in length. With 
refurbishment and servicing in orbit, It 
will last about 10 years. 

At first, the OMV would be deployed 
from the Shuttle for missions of short duration. Later, the 
vehicle would remain in orbit for longer periods during 
missions in support of both the Shuttle and the Space 
Station. The Grbitai Maneuvering Vehicle wit] bo used to 
help construct the Space Station and will become one of its 
essential operational elements. 

Under present plans, the Orbital Transfer Vehicle would 
complement the OMV. The OTV will transport pay Loads 
from low Earth orbit to destinations much higher than the 
OMV can reach. The majority of the payloads transported 
by the OTV will be delivered to geostationary orbit, the 
location 2Z,3GG mi Lot above the equator where most 
communications satellites are fixed. 

Most GTVs wid be based at the Space Station, where they 
will be maintained, fueled and joined to payloads. In time, 
the OTV wouJd also be used to transport people to 
geostationary Orbit, 

Contractors are now studying designs for the OTV. 
Among the alternatives are a stubby cylinder about 4 
meters in diameter; or an engine nested between a set of 
spherical tanks. Although we do not know yet what the OTV 
will look like, we expect it will have ax least one unique 




Gamma ray detection equipment used In 
Apollo capsules f above \ will be taken off the 
shelf for a future Mara mission. 




The Viking arbiter, depicted 
following an asteroid around 
Mars In the 1970s, Is tpmFng off 
the shelf fur new missions. 
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feature — a large diameter aerobrake, 
which would slow St down as it returns 
Iq the Space Station from geostationary 
orbit to low Earth orbit. 

Eventually, the OTV could become 
vital in more advanced missions, suet 
as revisits to the moon or manned 
voyages to the asteroids. 

Thus, the Space Station and the vehi- 
cles to be built with it together win give 
us the means to expand both our 
manned and unmanned activities in 
space. Wo will be able t.o step up our 
efforts to explore the solar system and 
to open space for more commercial 
ventures. A permanent base in orbit 
will give us a place to learn more about 
Earth's climate, vegetation, weaker and other natural 
features. The Space Station could also Spawn new technol 
ogles such as satellite power systems and nuclear waste 
disposal systems in space 

And it will be the key Lo future, more ambitious missions, 
such as a return to the moon 10 mine lunar resources, a 
manned mission to Mars, the capture of an asteroid, or a 
deep space automated probe 

Many crucial considerations — technical, scientific, [toVnv 
cal, economic and social — wifi affect our expansion imo 
space. Bui one fact is certain. Once the Space Station is 
operational, it will grow as the requirements for it develop. 
And this evolution will symbolise the U-5. commitment to a 
long-term future In space. 

indeed, it is precisely because the Space Staik.i wlII 
continue to expand to meet new needs that L believe we 
roust begin to focus soon on ways to muke our Spare 
Transportation System more flexible 

Sometime before the year 2000, we will need a now, 
unmanned, heavy expendable launch capability that will bo 
able in orbit objects larger and heavier than we can orbit 
today. IT we are to assemble large structures in low Eanh 
orbit and use the OTV to lift them to 
geosynchronous orbit, we would no 
longer want to he-* limited by present 
launch constraints on either the Shuttle 
or expendable launch vehicles. 

By the ond of the century, it wiEI be 
obvious, too, that our Shuttle fleet will 
be aging and will need to be replaced. 

Shortly after the turn of the century, I 
believe we probably will want to con- 
struct a new generation of Space Shut- 
tles — these vehicles will be smaller, 
lighter, more flexible and less expen- 
sive to operate than the present genera- 
tion of multipurpose vehicles. 

This new generation of Shuttles 
would be an integral part of our peopio- 
m-orbit system Their function would 
be to ferry men and women and sup- 
plies to the Space Station and to assist 
in the hands-on work of retrieving, 
repairing and maintaining satellites. 

Clearly, both of these developments 
to extend our Space Transportation Sys- 
tem's capabilities will not come about In a year, or even in a 
decado. But we must begin to think about them now, 
because thuy are the logical and rational extension of our 
activities today, and will be the building blocks of our 
progress tomorrow. 

Even as we develop those new technologies, in [impul- 
sion and guidance systems, computer hardware and soft’ 
ware and In many other fields, we will profit from using 



llma-testftd technology to explore the solar system. 

The first wave of planetary exploration in the 20 years 
from 1961 to I9fil was remarkably successful. More than 
40 unmanned spacecraft, uniquely designed with advanced 
technology, allowed us to study most of the planets and 
moons of the solar system. But the increasing costs of these 
intricate spacecraft and elaborate missions in times of 
budgetary belt lightening underscored the need for a new 
approach to solar-system exploration. And so we designed a 
program to give us double mileage from our space invest- 
ments, one that will allow us to do the exploration we need 
and want to do at much lower cost 

It's called the Planetaiy Observer pxogrerri- Arid it will 
use spacecraft developed from existing satellites designed 
for Earth orbit, streamlined management and operational 
techniques, and highly focused scientific objectives. 

The Mars Geoscien ^Climatology Observer (MGCG). to 
be launched in 1990, will be the first mission to use the 
new. low-cost Planetary Observer spacecraft concept. In- 
struments we are planning to put on the spacecraft all have 
a previous spaceflight heritage and are well understood. 
Thev include a gamma ray spectrometer. flown during the 
Apollo program, which would bo used 
to study the Martian surface, and a 
radar altimeter, flown on the Pioneer 
Venus missions, which would map the 
Martian topography 

The Venus Radar Mapper, though 
not a Planetary Observer, was derived 
from the more complicated and expen- 
sive Venus Orbiting Imaging Radar 
Missun, proposed earlier To be 
launched in 39 88, the VRM spacecraft 
will provide a radar map of the planets 
cloud- enveloped surface 

Planetary Observer missions that 
may be proposed to follow the MG CO 
project could inherit ihe same opera- 
tions system, use the latest advances in 

hardware and software, standardize 
some equipment and incorporate new 
technology developments. These mea 
Sures would cut exists, but not at the 
expense of scientific returns 

As a pioneer people, our visions arid 
dreams are Limitless. And we have 
demonstrated lime and again that we are able to make Our 
dreams realities. 

I see Apollo, the Space Shuttle and now, the Space Station 
and the opportunities it will open for the future, as finks in 
the chain of our destiny in space. 

And I am confident that chain will continue to grow 
stronger and more secure as we continue our voyage of 
adventure to the stars. m 




The Mars G ecuclenct'C I lm c TE aloqy Observer 
will be launched in 1 990. It will be the flf*t in 
a lenvi Of row-cost planetary craft. 



POPULAR MECHANICS * J^NE 1985 



H7 




Ofw of the rive men manning the Krupp 
furnace monitors the atitcwnatetJ smelting. 




THROUGH THE 




Unique furnaces and 
new methods to alter 
steel molecules are 
helping America's 
steelmakers pierce a 
forei g n -dom i nated 
market. 



T he resoundi ng death kn.fi] l can be 
heard halfway around the world. 
The American steel industry is in criti- 
cal condition and the prognosis poor 
The giants of the steel industry are 
reeling from competition coming from 
Japan and Western Europe. In 1904, 
America imported 26 percenl of its 
steel. With import curbs, the figure is 
expected to drop to 2 1 percent this year, 
but to an industry that once supplied 
much of the western world's steel, even 
31 percent points toward disaster for 
some steel companies. 



A major business publication has 
predicted at least one and possibly 
more bankruptcies in the steel industry 
this year. And with production expect- 
ed to be about 75 million tons in 1 9^5— 
compared with 100 million tons in 
1979, before the current skid started — 
big steel companies are selling off some 
of their divisions to stay afloat Through 
all the bad news, however, there are 
glimmers of new hope treated by 
emerging technology. And with Japan 
and Western Europe tightening their 
fFJpase turn 10 page 120) 




ELECTRODES |3| 
SHELL 

RUNG CYLINDER 

ROCKER BEAMS 
|FOR TILTING? 



THE HOTTEST FURNACE 

Krypp r s unique Electric Arc 
Furnace will be used for 
the first time at Timken s 
new Ohio plant. Three 
electrodes thrust through 
the top of the furnace shell 
provide quick uniform 
melting. The sriell tlPts to 
provide unique rnht qf 
steel Ingredients. Actual 1 
Furnace is shown 
on facing page. 



Writer Dennis EskOW. 
Science Editor 
Reporters; Ted France 

Pittsburgh. Lee (jreen, 

Canton, Ohio 
Drawing: Ed Upnski 
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Is Loaded With 
Good Ideas 



The lower level is great for entertaining 
the upper one is ideal for family use. 



Made Q f pre I SU retreated 
lumber, thU deck features 
two level Con Strutt Ion buITt-ftl 
planters and benches, and a handsome 
privacy fence around the hbt tub 
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Three steps form the transition between ibe two decks. The 
lattice skier on the upper deck bides, the framing underneath. 




T is deck is more than just an attractive? addition 
to your back yard It serves as a focaE point for 
a wide range of outdoor activities. The expan- 
sive lower section makes a great transition 
area between back-yard sports activities and indoor 
living. And with its built-in benches and oversized 
planters r it creates a comfortable environment for 
large-scale entertaining. The upper deck section is 
more private. Its hot tub and surrounding privacy fence 
let your family relax without intrusion. The joists, 
beams, decking and other structural members for both 
decks are pressure-treated lumber, used for its high 
resistance to moisture and insect damage. 

However. noL everyone has room for a large deck like 
this, So r on the following pages we show not only how 
to build the entire deck, but also how to construct each 
separate feature if you want onEy a part of what you see 
here. Also, if you'd like to review other interesting 
designs, a 32 -page booklet called The Deck Book is 
available for $2 from Georgia-Pacific Corp., Dept. PM 
10200, Box 4 8408 r Atlanta, Ga. 30362. 



Iirusiratlort and itchniul art: Umuripson 

Photos: K^riiSS Gram 
Reporting: Cathy Howard 

Deck design: Hearrwtxxl fielding £ Pffuqn. 5331 5 W M e xadam 
Poland, Ore 97201 

Lumber: Georgia-P-arific Cnrp, I i'A Pe-Kbiree NE . Atlanta Can 30303 
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DETAIL I 



Foundation, Joist layout and decking 

Begin by Laying out the position of the footings as shown in 
the drawing. Then, excavate below the frost line and fill the 
trench with gravel- Because this deck was built in a warm 
climate, our trench was very shallow, but those who Live in 
colder regions will have to go deeper. Be sure to check your 
local building code before proceeding. 

Mexi, build concrete forms for the footing using Ex 8 
stock. Make sure the forms are parallel to each other, square 
to the house and level— both within each form and across all 
forms. The height of the forms is determined by the 
elevation of the house. 

We wanted a 4-in. step below the sunroom entry and we 
wanted to support the joist with 2x6 blocks on top of the 
footings. Those "sleeper blocks' 1 permit easy shimming of 
any joist that might fall over a slightly Low or high point in a 
footing. They can be trimmed to proper thickness dr 



replaced with 1-in. slock and doubled -up cedar shingles. 
Therefore, we added 4 in. for the step down, lVa in. for the 
decking, S Va in. for the 4 x 6 joists and \ V* in for the sleeper 
blocks, The [dial was In. below the floor of the house 
Keep in mind when building the forms for the planter 
slabs that these are IV* in. higher than the continuous 
footings for the joists. Pour the concrete for the footings and 
slabs and set the post anchors into the edge of tho planter 
slabs as shown in Detail 1 . Let the concrete cure and attach 
the ledger strips to the house, using Detail band Detail 2 as 
reference. Lagscrew both to the header jotst—or wall 
studs— on the house wall. Than install the joist hangers and 
slide the joists in place. Be sure lo cut the 45 bevel on the 
ends of the joists that tail under the planters and on those 
that fall between the planters. Once all joists arc nailed in 
place, attach the docking boards with IBd double-dipped 
galvanized or aluminum nails. 
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X 45 p BEVEL 



AKA 

SEAT 

SUPPORT 



A X A JOIST 
HANGAR 



2 X 2 BACKREST 
AND 

SEAT BOARDS 



f X 4 J&G 

SIDING 

BOARDS 



Ifr-TNPCK 

PLYWOOD 



4X4 
POST 
ANCHOR 
SET IN 
CONCRETE 



eOt-f 2 X 4 BRACE5 
TO MCH SIDE OF 
Sf-AT SUPPORT WITH 

4* CONCRETE SLAB l \ I JrS^-DlA. X ?■*' 

* ttKVtt.KtrtSLrtB ! * 1 CAfiRiAGEBOLTC. 

2 X 6 LEDGER J \ \ WASHERS AND MOTS 
4 X* JOIST HANGER - L 2X 4 DECKING 

SECTION VIEW 




SCREEN 

MESH 



PLAN VIEW 



CONCRETE SLAB 
4X4 POSTS 
SET IN CONCRETE 
<7REQD,| 



SLAfl 

DETAIL 




112“ -THICK 
PLYWOOD 



2 K 4 PLATE 
NAILED TO SLAB 
WITH MASONRY 
NAILS EVERY 
£4 - [TYPICAL] 



SEE 

SECTION VIEW 
FOR POST 
AND SEAT 
DETAILS 

NOTCH 2X4 
CAPS AROUND 
POSTS — 

U2^THICK 
PLYWOOD 
BOTTOM WITH 
m M -o pa. _ 

WEEP HOLES 
COVERED WITH 
SCREEN MESH 

4* -THICK 

CONCPETI 

SCAB 



2 X 2 0ACKREST AND SEAT BOA RDS 



Z X 4 TOP NAILER 



^ 2X4 CAP 



I X 4 TiG 



SIDING 



BQnH3S 



4X6 JOISTS 
24* O.C 

2X4 DECKING BOARDS 
SPACED 114“ APART 



-2X4 POST NOTCHED 
INTO PLATE (TYPICAL] 



Planters and benches 

Both planler-and- bench units are the same size and configu- 
ration and because ihey'r# built together— hui not as an 
integral pert of the deck "system 1 r — they are natural 
candidates for adding onto an existing deck. The layout for 
their foundation slabs is shown on the opposite page. The 
post layout is shown above. 

After the lower deck ls completed, attach the 4x4 posts 
to the post anchors as shown in the Section View. Then cut 
the 2x4 bottom plates for the perimeter of the slabs and cut 
notches in the plates for all the 2x4 studs. Nail the plates 
onto the slab using masonry or cut nails, making sure to 
keep the plates V* in. back from the slab edges to allow for 
the plywood sheading Cut and nail the studs into the 
notches in the plates Then join the tops of tho studs with £ x 
4 plates nailed on edge as shown in the Section View. Cover 
the structure with Va-in. -thick exterior plywood. Then nail 



through this plywood into the back of the bench posts. 

Next, cut the plywood for the planter bottoms to and 
shape and boro tho weep holes as shown in the Plan View. 
Staple aluminum screening to the top of the plywood and 
nail the panels in place. Then cover the sheathing with 
tongue -and-gmove cedar siding, nailing into the bottom and 
top plates as you go Lei these siding boards extend 1 in. 
below the top of the concrete slabs. Bevel and miter lengths 
of 2 x 4 stock to form the caps around the top of the planters 
end nail these in place. The inside cap boards must be 
notched to fit around the posts. 

Attach joist hangers to the posts and hang the 4 x 4 seal 
supports in place. Brace these in a level position and attach 
the diagonal 3 x 4 brace* m each side using a carriage boh 
on Ihe top and bottom, Next, attach the 2x2 backrest and 
seal boards, leaving a ^P a in. space between each Then, trim 
out the edges with 2x4 stock as shown. 
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rX4V BfVEl 
| ML POST TOPS; 



LATTICE 



1 X I NAILERS 



t ATT1CE 



SEE STEP 
DETAIL 



JOIST OPENING 
FOR EXISTING TREE 



CUT 1 12 “-DEEP X 

W-ttWIE Bfcva 
ONSNSIDE EDGE 
OF ALL RAILING 
BOARDS 

■ Z X 2 BALLISTER - 
J 3 PERFECTION) 

4X4 POST 

I X 6 SLATS 1 

SPACED 

M2" APART 



4X6 JOISTS ffYPICAL LOWER DECK FRAMING? 



NOTCH 2 X Z 
FOR RAIL 



UPPER DECK 



4X6 JO LSI — - 

/ X 6 STRINGER SUFF0K1 



BALUSTER 



2X2 

BACKREST 
AND SEAT 
BOARDS 



2 X L2 STRINGER f 3 R| (,>0 | 
LOWER DECK 



4X6 
JO ISIS 



-2X2 NAILER 

2X4 BLOCKING 
REIWEEAl 
BALUSTERS TO 
SUPPORT SEAT 
&QARDS 



LATTICE 



LL.JWER 

DECK 



NAILER- 



Stairs, railings and lattice work 

The upper deck is com strutted differently than the lowei 
deck The facing page shows the basic layout. But above we 
show how re make the transition from one deck Co the other, 
which should be parties La rly interesting to those who would 
Like to add another level to an existing deck. 

The footings wore constructed and poured like chose for 
the main deck, and the posts were anchored as before Buc 
because thi^ deck is higher, we wanted to hide ihe framing 
underneath with lattice skirts. These are commercially 
available in 4 xB-fi. panels. AJso r we had to build stairs and 
add a railing on the upper deck for safety. 

Once the posts are in place., hang Cho joists between them 
vising joist hangers as shown Then nail commercial Ly 
available Lattice panels across the posts. These fall 3V? in. 
below che cop of the upper docking boards to allow for- a 2 x 
4 trim board on top. On the inside corner of this deck — 



behind the tree — we added nailer strips to the sides of the 
comer post to receive the lattice, 

Make the railings by prefabricating each balustrade and 
nailing it in place as a unil. These are composed of an upper 
and lower 2 x 4 rail with 2x2 balusters nailed between. 
Before building the railing assemblies id fit. make sure that 
ail posts are plumb and square to the deck. 

The stairs also hang from upper deck posts. To make 
them, first lay out and cut the three stringere shown. Join 
the three by nailing a 2*6 stringer support across thei] 
hack edges. Than bolt the two outside stringers to the inside 
of their respective posts. Make sure that all three are square 
to the upper deck and parallel to each other. Nail the tread 
boards in place and trim with 2 x 4 stock as shown. 

IT you also have a tree you want to ’'come through" the 
deck, ju'ii position the joists so there is at least a foot of 
clearance around the perimeter of the trunk 
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■4X4 BJiACEtN MtDDLE 
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EXJSTING 
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UPPER PECK FRAMING 



Upper deck, benches and privacy fence 

The upper deck portion of this project was specifically 
designed as a private family retreat. It features a built-in hot 
tub, two seating benches and a high fence topped with 
lattice panels, Because of these amenities, this structure can 
easily stand on own as a full -purpose deck, especially for 
those with smaller yards. Keep In mind when laying out tha 
struct ure that the footings are at the same elevation as the 
planter slabs. that is. 1 Vz in. higher then the continuous 
footings for the lower deck. This allows for the \ l /z -in. -thick 
sleeper blocks mentioned before- 

Bogin by sotting the posts and hanging in place all the 
joists around the hoi tub- Thp specific rough opening for the 
tub varies depending on (he make and model you choose. 
Some may require heavier framing. Be sure to decide before 
you start building. 

Once all joists ang nailed in place, cover them with 



decking boards spaced ‘A in apart. Then build the privacy 
fence between the posts using the detail above as a guide. 
Notice that all rails in the fence have an inside bevelled edge 
that must be cut before the rails are nailed in place, and that 
the cedar stats and lattice panels are held in place with 1 x 1 
nailers attached to the posts and rails. Build the swinging 
door like the fence, with the addition of a 2 x 4 stile on each 
side to give ii stability. Hang it in place with strap hinges 
and a gate iaich or other hardware of choice 

When the fence is complete, construct, the seating bench- 
es. The bench near the stairs is shown on the facing page 
The one next to the door is shown above The back slats are 
made cifZxZ stock nailed directly to the posts, spaced in. 

apart. The seats are supported similarly to the built-in 
benches on the lower deck except that 4x4 stock is used for 
the center diagonals only. The ends of the benches are 
supported by 2 x 4 stock. tW 
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use a square to mark each posi for a notch 
to hold crEKsarrn. Then, use a ckculai saw Id 
ait the 3 /«-irv4eep • S'Mh, notch. 

% 




After sculpturing the ends Of one crgsMfm 
with a Sabre saw, me if as a template to lay 
gut and mark the other crQHjffn. 



When covered with vines 
or other plants, this 
structure will provide 
privacy as well as 
shade from the sun. 

BY BILL HARTFORD 
Managing Editor 



L ittle sitting nooks in your garden 
and h ack yard are perfect plates to 
add the coyer of an arbor. Our breakfast 
table and chairs are in a 4 * 1 2- ft. area 
notched out of a larger patio. For inti- 
macy and shielding from the summer 
sun, we warned an arbor to support a 
thick cover of wisteria. Traditional four 
post construction is unnecessary for 
such a small arbor, so we designed one 
that uses a single post at each end. 

We built the arbor entirely of pres- 
sure-treated Lumber to provide the best 
defense against the elements, although 
the uppermost parts of the arbor could 
be built with construction-grade lumber 
and than treated with a brush -on wood 
preservative. It is important r however, 
to use pressure-treated wood for the 
two 4 X 4 posts since they are sunk in 
the ground. 

Start, by cutting ali the parts to size as 
given in the materials list. Note that the 
arbor is built of readily available nomi- 
nal lumber sizes- — 1 > 2. 2 x 3,2 x 4. 
3 x e and 4 x 4. The I > 2 slats could 
be ripped from a larger pressure- treat- 
ed board, if necessary. Next, cut a '■> 
tn.-deep * 5VHn, notch in the top of 

each post to serve as a shoulder for the 
2x6 crossarms. Form the notches by 
making several passes with a circular 
saw in the waste area, Then,, dear out 
the waste with a hammer and chisel. 
You could also cut the notches with a 
handsaw 

Mow, cut the 2x6 crossarms* 2 x 4 
beams end 2 x 3 rafters to length. 
Then, transfer the end details from the 
grid drawing directly to a respective 
arbor member. Cut the shaped ends on 




Hold croasarm level while boring pilot 
holer. Note mat screw location! are conn- 
terboretf to accept sorewhead and washer. 
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one crossann, beam and rafter with a 
sabre saw. Next, use these throe end- 
shaped members as templates to mark 
and cut the remaining members. 

Now dig a 12- to 1 4-in-dia. hole 
about &G in. deep for each post. Bo 
certain the holes are 13 ft.j, 1 l h in. apart 
ceruer-to-center. Next, pour 6 to 8 in. of 
gravel into the holes to ensure proper 
drainage. Then, position a broad, flat 
rock on top of the gravel, as shown, to 
act as a footing. Now place the posts in 
the holes and backfill around them. 
Check each post for plumb an two 
directions with a level before compact- 
ing the soil 

Next, drill a Va x 17v-in.-dla, counter- 
bore at the three lagscrew locations on 
each 2x6 crossarm. Then, boro J /.n-in,- 
dia, screw shank clearance holes. Posi- 
tion the crossarms on the notches cut in 
the posts, bore pilot holes and install 
*/nj-an^dia. lagserews with washers us- 
ing a ratchet wrench and socket. Check 
the crossarms for level before tighten- 
ing die lagscrews- 

The remaining arbor members — 
beams, rafters and slats — cun be as- 
sembled on the ground and lifted onto 
the crossarms as a single unit, or at- 
cached piece by piece. Fasten each 2 x 
4 beam to the crossarms with two V»e- 
in.-dia. x 4-in. lagserews. 

First, drill a 1 -in -deep X iv«-in» 
counterbore at each screw location, 
then bore a /«-iri.-dla. screw shank clear- 
ance holes. After tightening the lag- 
screws, plug the coLinterbores with sili- 
cone caulking. Next, faster, the 2 x 3 
rafters to the beams with 3VHn. galva- 
nized nails Be certain to bore pilot 
holes through tha rafters first. Finally, 
attach the 1X2 slats to the rafters with 
I'/z^in. galvanized nails. Note that the 
middle slat is 2 in. longer than the other 
two slats. 

Now apply an exterior oil-base stain 
to ah wood surfaces. Give all exposed 
end grain an additional coal of stain. 
Don't allow plants to come in contact 
with the arbor until the stain is thor- 
oughly dry. PM 
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MATERIALS LIST — DOUBLE-POST AHBQH 



key Ha, Si a* tuirJ OtotrifiUwn (msef 

A 2 3*ti x 3’V x itf prassura^reKedi 

wood CjwcpiS 

i 2 V*i X 514 k 48^ preMTiro-tnHwd 

wood (crassprm) 

C 2 l n te. X 3*^ *C 15'?' pvtlsjnjna-lnMivd 

wood (ilKiiij i ] 

D 9 Vfi x x 42’ imiiPHim n—iiiil 



™nd 

£ 2 Vi W tW X 14' prvssuPG-ireated 

woud lilai] 

F 1 Vi X Vn m X 14'^ pmi.'isuj’LHj^’atP'rl 

wood tsiail 

Mixr.: FtiurVu'-di*, x 4" laqs^raws tofaaan bo&ou 
to nOssaniis, DLympac BoJieJTiwcjoG Unshod wfc 
Stain. 3 l Y and IVT tj&lwjuzAd nniln 




Fasten the erwsarm to the post using three 
V™-ln.-dla. x 14 n, lagserews. Check for level 
before tightening the screws. 



Attach the beams to the cr warm with 4- In 
lagserews. Drill a h In. deep x iv«4n. coun- 
tefbore at each screw location. 



After tightening the beam to-trossarm Jag- 
screws, plug the counterbore with silicone 
caulking to seal out water. 
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PART TWO 
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our ApriJ issue 
_ I’Lftmft wx? discussed wood- 
■ turning fundamental ™ ' 
eluded an introduction to the wood 
lathe, the proper use of turning tools 
and basic spindle turning tech- 
niques. Now that you've had a 
chance to practice and become ac- 
quainted with the machine and the 
different tools, youre ready to try 
the advanced turning techniques 
presented here. Be certain to obey 
the safety guidelines shown in Part 
One on page 106 before attempting 
any wOCKiiumlng technique- 



A Farge tray is being turned on the outboard end of 
the jplndfe (top). Note the use of a floor standing 
tooJre&t holder, tray bottom has a glued-o^ base 
for mounting the face plate (above |. 



Face plate turning 

Bowls, vases, trays and similar round objects are pro- 
duced by face platen turning. A fact? plate is simply a flat 



metal dish that is screwed to the 
back of the tunning blank and then 
threaded onto the headstock spindle. 
Attach the to ee plate to the blank 
using short, stout screws. If the 
screw penetration interferes with 
the turning, glue a 1-in. -thick scrap 
block to the workpiece with a shoe, 
of paper between the two pans. This 
allows the pans to be separated 
easily afterward. If the workpiece 
diameter is too large to bo turned 
over the lathe bed, turn it on the 
outboard end of the spindle. 

To form the turning blank for a 
large project, such as the 16 in -dia, tray shown here, first 
glue together four triangular-shaped pieces of stock. Cut 
each 90° segment from a board slightly wider than one-half 
of the tray’s finished diameter. In this case r the segments 
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were cut Finqm a 9V4-foi--wide board. 
Also, notch each segment to form ears 
for the C-dainps to grasp, due and 
clamp ihe four parts together using 
plastic resin glue, 

Once the glue dries thoroughly, 
rough <ut the blank to within Vi in. of 
the finished diameter on a band saw. 
Next, glue and damp a 1 * 7V*~in.-dia, 
wood disk permanently to the blank 
backside 10 serve as ihe tray's base. Lei 
the assembly dry, then screw the face- 
plate to the base and mount the blank 
on the lathe's outboard spindle end 

Next, use a spear- point chisel to trim 
the blank edge to obtain the desired 
diameter. Then, reposition the toolresi 
and use a gouge to rough-cut ihe tray's 
face Make light finishing cuts with a 
spear-point or round-nose tool. Caution' 
Never attempt to cut across the entire 
diameter Cut only on the downward 
rotation half of the blank- Any of the 
basic turning tools can he used for face 
plate work, but with the scraping tech- 
nique only, 



Glue together four triangLiJar -shaped seg- 
ments to form the turning blank- This will 
produce a diamond-mart hed grain pattern. 



Scrape acres? the blank edge with a spear- 
pgJnt chisel to form the desired diameter. 
Use scraping action only for face piste work. 



Rough -dui the blank close to the finished 
diameter on the band saw. Then, bore plJoi 
holes and screw the face plate to the blank,. 



Make right, finishing cuts with a spear paint 
or round-nose tool. Work on the downward 

rotation half of the blank only. 



Before gluing blocks, bore nail pilot holes. 
Then, apply gl ue and nail blocks temporarl ly 
to prevent Hiding when damped. 



After cutting d iameter-si zing grooves with a 
parting tod, rough-shape the long, narrow 
section of the blank with a gouge. 

targe post blocking 

There are two ways to turn a very 
wide project in only o portion of its 
length- One method is to start with a 
blank that is slightly greater in diameter 
than the widest part of ihe finished 
project . Then, cut away all ihe waste to 
form the narrow section of the project. 
A quicker, less wasteful way is known 
post blocking. Glue blocks to the 
turning blank to build up its diameter in 
a specific area. 

First, cut the turning blank square 
and mill all four sides perfectly flat on a 
jointer. Next, glue and clamp two blocks 
to opposite sides of the blank. Gut the 
blocks about 1 i-m in. wider than the blank 



Adjust the table saw blade to 45 and 
chamfer the comers of the built up section of 
me blank TO make turning II easier, 



Finish-shape ihe long, subde curve with a 
Surform tool. Take light, sweeping passes 
with the lathe running at 2 F Q0Q rpm. 

to permit flush planing. 

To prevent the glued blacks from 
sliding when they are clamped, toenail 
them temporarily to the blank until 
the damps are tightened and the glue 
has set. When the glue dries, trim the 
blocks flush with the blank. Then, glue 
blocks to the two remaining sides of the 
blank. 

Next, set the Cable saw blade to 4S : 
and chamfer the comers of the built-up 
section, as shown. Mount the blank in 
the lathe and start turning the built-up 
section first. 

You can finish -shape the narrow n#ck 
using a Surform tool with the lathe 
running at about 2,000 rpm. 



Carve the built up section of the blank First 
using a gouge, tut dimeter-sizing grooves 
Id help guide- the Final shaping. 



Try this drill press setup when turning Is too 
long to allow boring the end hole on a 
lathe. Clamp piece at top and bottom. 
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Turned box wftli lid 

Start with a square wood block slightly 
wider and longer than the finished box 
and Lid. If necessary, glue up stock to 
obtain a turning blank of the desired 
si ze. Next, cut the lid section from the 
blank on a band saw. Then, trim the 
haadstock end of the blank square and 




Mount blank to headiiock with a face plate. 
Advance the tMUfock center into the spin 
ning fefank to locate its m* center. 




Alter cerrcerboring the blank, move tall* 
stock out of the wary and start hollowing 
out the box using a skew or spear-polrrt 



attach a 3-in.-dia. taos plata Although 
the blank is face plat& mounted, use the 
tail stock center to stabilise the blank 
while shaping the box exterior. 

After turning the box exterior, re- 
place the taiistock center with a geared 
chuck fitted .with a 1 to 1 Va-in.-dia. drill 
bk- Now advance the tadstock to center- 





Taiktock center stabilizes Wank wnile exte- 
rior n shaped. Keep parting cut at base 
shallow until turning it completed. 



Check the wall thickness frequently with 
calipers while hollowing out. TooJrest Is 
positioned fof maximum support. 



Log turning 

A dry, knot-free log makes a suitable 
turning blank for many projects, includ- 
ing the vase shown here- Our walnut 
turning blank was rescued from the 
firewood pile, 

Select a straight log that is freo of 
long, gaping and checks (cracks). Bg 
sure to cut the log several inches longer 
than necessary to permit squaring the 
blank ends with a parting tool. 

Mount the log lightly between the 
haadstock and tailstock centers Then, 
spin the log by hand. Shift the log on the 
center until el spins with the least 
amount Of wobble. Now seat the cen- 
tors firmly in the log ends, 

Next, with the lathe set at low speed, 
rough-cut the log round using a gouge. 
CauEion. Be certain to wear a face shield 
to provide maximum protection from 
large pieces of bark. Keep a firm palm- 
down grip of the gouge during this 
operation and feed the tool slowly into 
the log. 

Tftem it's necessary to square the 
blank ends using a parting tool. Make a 
deep parting cut. down to about 1 in, 
dia., a couple of inches in from each end 
of the log. Be certain that the parting 
cuts are clear of any minor checks in the 
log ends. 

Now remove the log from the lathe 
and cut through the remaining 1 in, on 



each end of the log with a handsaw 
Remount the blank on the lathe using a 
3-in.-dia, face plate and proceed to turn 
the vase as shown below. Note that 
after the blank is hollowed out. a 5 /Ha- 
thick hardwood plug is used to help 




Cut the log several End les overwed and 
nwum ft between centers. Grip the gouge 
firmly while rough-cvtttng the log round- 




Tq help stabilize the blank while shaping 
the outside, use this V«-Jn.-thick hardwood 
plug and talhtotk tenter setup. 



bore the blank end, Boro as close to the 
finished depth as possible. 

Next, slide the lailstock out of the 
way and start hollowing out the box 
interior using a skew or spear-point 
chisel. Finish turning the box interior 
with a round-nose chisel. Bo certain to 
check the wall thickness frequently 
with calipers. 

Now remove the box and mount the 
lid blank to the headstock with a 3-in.- 
dia. face plate. Turn the lid to the 
finished diameter and shape the under- 
side to fit snugly jn the box opening. 
Next, remount the box to serve as a 
chuck While shaping the lid's top sur- 
face. Replace the rail stock center point 
with a pad insert- Then, as a safety 
precaution, be sure to position the tail- 
stock so that the pad will hold the lid on 
the box, as shown. 




LEW the box to hold the rid while shaping 
the lids: top surface. Tailstock center pad 
Insert prevents lid from spinning off. 



stabilize the spinning piece. 

Fim, cut the plug slightly greater in 
diameter than the blank's inside diame- 
ter. Bevel the plug's edge to provide a 
snug fit- Then, advance the mjlstock 
center into the plug 




After squaring the log ends, mount It back 
on the lathe using a face place to pennit 
hollowing out che vw interior* 




Increase (he lathe speed as the vase nears 
completion. Faster rotation and right finish- 
ing cuts produce a smooth surface 
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Turning a wood ball 

Stan with a blank that is slightly wider 
and about S in. longer than the ball The 
extra length creates a 1 x 1 x 4-in. 
turning post on each end, providing tool 
clearance for shaping the ball. 

Draw the ball diameter and two posts 
on two adjacent sides of the blank, 
Using a band saw, cot along the Lines on 
one side of the blank. Then, tape the 
cutoffs back to the blank and saw along 
the lines on the adjacent side. Mow 
mount the blank between centers and 
mark centerlines on all four sides with a 
heavy felt-tip marker. Begin turning 
with a gouge until the inked centerlines 
are barely visible. Take finishing cuts 
with a skew and spear-point chisel. 
Next, cut partially through the posts 
close to the ball with the parting tool. 
Then, remove the blank r cut off the 
posts with a handsaw and remount the 
ball between a cop chuck and a pad 
insert, as shown. Realign the ball fre- 
quently while sanding with 120- r 220- 
and 240-grit abrasive paper. 




Hough-cut the blank to shape on a band 
saw. Tape the waste from the first cuts bark 
In place to permit making the second cuts. 



Turn the blank until the inked centerlines 
are barely visible. Then, finish-shape the 
piece using skew and spear- point chisel. 




Mark centerlines on the blank so that when 
the piece ^pins. the bafF's outline will be- 
come visible and help guide the cutting. 



After sawing off the turning posts, mount 
the ball between a cup chuck and a taUstocK 
pad Insert to permit finish sanding. 




Cabriole leg 

Although this Quean Anne sEyfo cabri- 
ole leg is rough-cut on a band saw and 
finish-shaped by hand, the laths is used 
to accurately form the circular foot and 
step and even a small portion of the 
contoured ankle. When rounding the 
front of the ankle — the area just above 
the too of the foot — it's necessary 10 
reposition the tail stock end off’centor- 
Start by tracing the profile of the 
finished leg on two adjacent sides of the 
blank. Next, locate and mark the cen- 
ters on each blank end. Than, use a 
compass to draw two circles on the leg 




Cut the cabriole leg To shape on a band saw. 
Tape the ait off pieces back to the blank to 
permit cutting the adjacent side. 




Use a spear-point tool to round the top of 
the foot and to shape the back portion of 
the ankle. Again, take light cuts. 
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bottom (the tail stock ond). Draw 0110 
circle to represent the step diameter 
and another slightly larger circle equal 
to the diameter of the foot. Use these 
circles as guides when turning the foot 
and step. Now draw a diagonal line 
across the leg bottom from the toe to the 
heel. Mark the off-center location on 
this diagonal line about Vie in. inside of 
the small (step) circle, Be certain to 
locate the off-center mark closer to the 
heel of the leg, not Ehe toe. 

Next, cut along the leg profile on a 
band saw. Then, tape the waste Cutoff 
back w the blank and saw along the 




Mount the leg between centers for turning 
Hie foot and step. Note the two circles and 
the off-center mark on the leg bottom. 




To th^pe the an kfe from, shift the leg off- 
center on the taibtork. Note that the off 
center location IS closer to the- heel 



adjacent side profile. Mount the leg cm 
the lathe using the true center marks- 
Tum the foot and step using skew and 
spew-point chisels, as shown. AJso r use 
the spear- point to round the back of the 
ankle. Now shift the taiistock end to the 
off-center mark and round the front of 
the ankle with a gouge. 

Finally, engage the indexing pin in 
the hoatistock pulley to keep the leg 
from rotating. Then, shape the leg's 
final contour, making use of a variety of 
hand tools, including a rasp, file and 
spokeshave. 



{Flesse rum 10 pag c* 10&) 




Fonri the round foot by working a skew 
slowly from the end — that h * right to teft. 
Light passing cull wtFl prevent splintering, 




Engage trie indexing pin in the headsiock 
pulley to keep the leg from rotating. Then, 
finish-shape with assorted hand toote. 
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Her© are a variety of attractive 
and useful fold-up, slide- together 
or adjustable tables designed to 
meet almost any serving and 
eating need. Yet they take up 
minimal space when not in use. 
Each table or set can be built in a 
weekend using basic tools and 
readily available materials. 




Snack tables 



This sturdy set of four oak snack tables 
stores on its own stand that also serves 
as a carrier- The leg configuration ah 
lows you to sit with your knees under 
the table for comfortable eating. 

Begin construction of the tables by 
gluing up the tops. We edge-glued two 
2 t* x 5Vr in pieces and one J /< x 7VHts, 
piece to form the 1 Snn.-wide top, but 
any size lumber can be used. After the 
glue has dried, cut the tops to final size. 
Use a router and a ¥ 4 - in. rounding-over 
bit to ease the outside edges of the tops. 

Gut the brackets, stops, caps,. Jegs 
and cross dowels to size. Mark and bore 
¥ 4 - in. holes for tho cross dowels. Mark 
3 A-in.-dia. arcs on the ends of all the 
legs, then cut them with a coping saw or 
jigsaw. Place the two legs of each table 
that receive cross dowels on a flat 
surface, and boro a s A-in.-dja. hole for 
tho dews] pins into each joint. Glue and 
pin the leg pairs and let them dry. 

Bore holes for the two center and two 
upper pivot screws. Screw the two pairs 
of legs together and screw these leg 
pairs to Che table brackets so the leg 
ends and bracket ends align. Then, glue 
and screw the brackets to the underside 
of the table. Bone clearance holes 
through stops and caps, and glue and 
screw thsm to the underside of the 
table, aligning the outside of the stop 
with the bracket ends, Countersink 

scrawheads. 

Cut the parts for the stand to size. 
Glue the 3 A-in a -dia dowel pegs into 
in. 'deep holes bored In the upper cross 
trees, Glue and screw the bottom cross 
trees to the uprights. 

Use dowel pins to strengthen all 
cross-dowel joints. Bora the dowel -pin 
holes for the cross trees first, then for 
the uprights, leaving one side pinned 
temporarily and damped, while boring 
the other upright. 

Apply a drop of glue to the dowel 
pins and drive ihem into all joints. Glue 





(SEE DETAIL I] 



HOLE FQfl DOWEL PIN [TYRlCAM 

m* COUN TERBQXC 
Mb' CLEARANCE HOLE 
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MATERIALS LIST— SNACK TABLES 




H 4 *f* h 1 W m H* mi icrqss iioel 

| 4 m ^’4 w Ittf <iAik f , rMJUnirJ 

J 2 5 -i n di*. x haMwooa Scroti dowel J 

K B H K dl* a ibi" foirduNXMl ipoq) 

L 22 W-dU- x 2T hardwood Cdowal pin) 

U 2S 1“ Nn. B fh taq nw 

H 33 Z' tin. B lb frcrtm 

Mix: CuperueTj glue wood trfuijs, 120 rind 
2 Z 0 -y* 1 ! fihirt.dl.ittf'uf . Jtatfl. JMtfYUfS.haFW* WTlIBb 



lEac and descnptHn 
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Strengthen leg Joints with dowel pins. Place 
assembly on flat surface and bore VHa-tfla. 
holes. GJiie pins before inserting. 



Join the two pair? of legs, then the leg 
assembly to the brackets, with pivot screws. 
Glue and screw brackets to table bottom. 




Open legs and position the stop and cap 
atsembiy flush with ends of leg brackets 
Butt scrap against bracket ends as a guide. 




Clamp one cross tree and pin temporarily 
while boring for dowel pin on opposite 
upright. Then reverse the procedure 



and screw the runners to the bottom 
crass trees. Counterbora screwheads 
deep enough to accept wood plugs. 
Plug screwhead holes, then sand alJ 



parts with 120-grit sandpaper Finish- 
sand with 220 j grit paper and apply a 
Light coat of golden oak stain and three 
coats of polyurethane. 
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Table cube 




Use these three handy oak tables sepa^ 
rately, or slide them together into a 
cube. Straight, contemporary lines 
uiakEj diem easy to build. Begin by 
edge -gluing and clamping the tops We 
used two pieces of V* x 5 c /rin. oak and 
one piece of 3 /i x 77 i-in, oak- When dry , 
trim to exact size Usea’A-in. round] ng- 
crver router bit to ease the top edges. 

Cut the legs and cross pieces to siae 
and assemble the legs with two dowels 
in each comer joint, Glue and damp, 
then sand the legs with 120 grit sand- 
paper, easing all edges except those 
that contact the underside of the top- 

Mark, then bone clearance holes and 
L /*-in,-deap counterbores in the leg as- 
semblies for the screws that hold the 
tegs to the tabletops. First, mount the 
legs — assembled from the four short 
crosspieces— on table A. Allow a l-Va- 
in. setback from leg edges to table 
edges: allow a 1 A -in. setback from leg 
sides to table edges. 

The leg edges on tables B and C are 
$11 flush with table edges However, the 
leg sides of table B are set back 2 '?* in; 
the log sides of table C are set back 1 in- 

Be sure to position the legs on the 
underside of the top so they are aligned 
at right angles to the grain direction of 
the tops, Then,, mark screw locations, 
boro pilot hole* in the top and screw the 
legs in place, Finish' sand the tables 
with 220-grit paper and wipe on a light 1 
colored stain. We used golden oak. 
When dry, apply two coats of oil finish, 
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TABLE A 



SEE DETAIL I 
FOR JOINT 



TABLE CUBE 



NOTES 

ALL fWfitS 
SOLID 
RED OAK 



LONG CROSSPIECE 
MiMrijcli-UF 
ffi REOD| 





Assemble kgs and crosspieces with glue and 
two Vln.-dla. dowels per Joint. Glue and 
damp, then check lor squareness. 



Bore clearance holes and 'MrL-dla, counter- 
born in crosspfctn, Position legs, make 
pilot ho^es In table bottom and mount legs. 




Trey table 

Our tray table doubles as a bookstand 
and its legs fold away for easy storage. 
When the center section is Laid Mai it 
provides a sturdy surface for eating or 
writing. When raised k holds a book at 
comfort able reading position. 

Cut the frame parts to size from W- 
in. -thick dear pine. Then, set up your 
saw to cut the dadoes and rabbets in the 
sides. Also cut a VHn.-wide x V+ ln. 
deep groove down t he center of the end 

I 



pieces to receive the fixed end trays. 
Cut all The remaining pans to size from 
'te-in. clear pine. Cut two 7 4 X 1 VHn. 
notches in each leg to receive the Keg 
cross pieces. 

Assemble the tray frame without 
glue and damp it, checking the fit of all 
pans- Then using a doweling }ig, bore 
Vprin. T dia. x 1 -in --deep holes for the leg 
hinge dowels and Vi-irL-dia. x J ^-in.- 
deep holes for the tray hinge dowels. 
Also boro the dowel holes in each leg. 
Cut iVHn.-Jong sections of dowel and 
glue them into their respective holes ip 
the legs and tray. Disassemble the 
frame, then reassemble it with glue and 
Ti-in.-lobg wire brads. Make sure the 
movable tray is in place. 

Insert the leg dowels into the side 
frame holes. Holding the paired legs in 
position against the sides, glue and nail 
the leg crosspieces into their notches. 




Glue hinge doweh Into leg boles. When dry 
Insert dowels Into sides; then nail and glue 
leg crosspieces Into notches. 



Before the glue dries chock the legs for 
free movement. Glue and nail the bot- 
tom crosspiece and the two tray cleats 
in place. 

Bore ! /*-in.-difl. holes for the tray 
support hinge. Use a doweling jig to 
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